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AN IMMENSE VACUUM PAN FOR SUGAR MAKING, 

Tie repre-entation herewith shows probably the largest 
vacuum pan ever built, recently constructed by Robert 
Deeley & Co., at their works, foot of West 82d St., New 
York city, for the California Sugur Refinery, San Francisco, 
Cal., Claus Spreckles, president. The body of the pan is of 
iron, 14¢ inches thick, there being four perpendicular sections, 
two dome-like sections atthe top, and one bottom section, 
all accurately and carefully fitted and bolted together. The 
inside diameter is 17 feet, the height being 31 feet 7 inches, 
and the height to top of overflow 42 feet 6inches. The 
capacity of this pan is about 1,000 barrels, or over 100 tons, of 
sugar at each ‘* strike,” the time required to make a “‘ strike,” 
or sufficiently exhaust the water from the juice before treat 
ment by the centrifugal, being under ordinary conditions 
three hours. 

The principle on which a vacuum pan is based is the fact 
that the boiling point of water, sirup, or any liquid, is in 
part dependent upon the pressure of the atmosphere, the 
temperature at which the liquid boils being higher or lower 
according ag the atmospheric pressure is increased or di- 
minished. In practice, with these pans, the liquor is boiled 
at a temperature of 110° to 120° F., so there is no danger of 
burning the sugar, the inversion of sugar is reduced to a 
minimum, and the 
rapidity of the oper- 
ation is greatly in- 
creased, A pan of 
this size must ne- 
cessarily be of great 
strength, in order 
to resist the atmo- 
spheric pressure, 
which increases ac- 
cording as the vacu- 
um is more per- 
fect. 

The arrangements 
for beating will be 
readily understood 
by reference to the 
illustration, the cop- 
per coils for this 
purpose presenting 
a surface of over 
8,000 square feet. 
There are eight of 
these separate coils, 
five being of 4 inch 
diameter and three 
of 5incb diameter, 
affording 69 inlets 
and outlets, and 
connected with 
eight steom trunks, 
two of 8 inch and 
six of 12 inch diam- 
eter,the steam being 
supplied by a 30 
inch main. Every 
facility is given for 
easy working, all the 
main valve stems 
being carried to con- 








MMe: 


NEW YORK, DECEMBER 6, 1884. _ 


depth of 18 feet, leaving 8 feet vapor space above within 
the pan itself, besides the room allowed in the great pipe 
leading from the top. There is a spray catcher or inter- 
cepter in the dome of the pan, and the vapor pipe leading up 
from its top is 6 feet in diameter. Situated in this vapor 
pipe, between pan and condenser, as shown on illustration, 
is a portion enlarged to 10 feet diameter forming a trap to 
catch any overflow, which can be returned to pan or tanks, 
as desired, and thence the 6 foot vapor pipes continue to 
| condenser, which is 8 feet diameter and 28 feet high. The 
condenser has two 8 inch perfurated irjection pipes and four 
scattering plates, The pumps which make and maintain the 
vacuum are connected with the condenser, forming what is 
termed a ‘‘dry” vacuum. 

The pan bas two of what are styled lock proof-sticks, for 
removing and testing from time to time a small quantity of 
the sirup, but these proof-sticks are in reality tubes with 
nicely fitted valves and a piston for removing the sirup 
without destroying the vacuum. There are also eight eye- 
: glasses arranged in different positions to enable the operator 
to keep a constant watch on the work going on inside the 
pan. A barometer and thermometer are also connected with 
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venient positions on 
the working plat- 
form, from which 
also the “ strike,” ; 
or discharge valve : bhatt eee 
at the bottom of the 5 

pan, is operated. 
This valve is 20 
inch diameter. 

The pan is charg- 
ed with the liquor 
through two 6 inch 
valves, controlled 
on the working plat- 
form, the atmo- 
spheric pressure 
readily forcing the 
liquor in. The cane 
juice with which the 
pan is charged usu~ 
ally gauges 25° to 
30° Baume, or about 
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CLL 


about the consistency of thick mortar. It is intended, in | 
operation, that this pan will be filled with liquor only to a} 
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the interior of the pan, by which the extent of the vacuum 
and the temperature of the contents are indicated at a glance, 
Formerly vacuum puns were built almost exclusively of cop- 
per, but of late years cast iron has been the choice, only the 
heating coils being of copper, the coils being so fixed as to 
prevent their vibrating during the boiling, and allowing for 
expausion and contraction without strain. 

Besides the amount of fuel saved and the economy of con- 
ducting the sugar manufacture with a pan of such device as 
this, where the work can all be so easily overlooked and the 
process minutely regulated, probably the greatest advantage 
of all lies in the largely increased proportion ef sugar thus 
gained, and the comparatively small quantity of molasses 
which each “‘ strike” affords, By such improved pans the 
yield of sugar amounts to six or eight hogsheads to one of 
molasses, while by less improved means only two or three 
hogsbeads of sugar are obtained to one of molasses. 

The whole work was completed in four months at the, 
Deeley Iron Works, the order having been received July 10, ! 
while the pan was being taken down for shipment the second 
week in November, 

OO ee 

The Journey ofa Million. 
Statistics as carefully studied by Dr. Farr tell us that ofa 
million children 
_ ' ushered into life 
nearly a hundred 
and fifty thousand 
pass away by the 
end of the first year. 
Twelve months lat- 
er fifty three thou- 
sand more will have 
followed. At the 
end of the third 
year the number 
living will be di- 
minished by twen- 
ty-eight thousand 
more. Each year of 
the decade follow- 
ing will make its 
inroads upon the 
ranks, but less scri- 
ous in amount, till 
the thirteenth year 
will call for ug 
than four thowinary 
Those  remat the 
will fali out2d round 
and threes strength 
end of thie which 
fifth year, but there 
will be fout place, 
in the inter: either 
period about? been 
hundred thortions 
bave succumbe Ccer- 
the bardsbips of¢@v- 
way. At the (to 
of sixty years thre¥ 
hundred and seven- 
ty thousand gray 
haired veterans 
would still be keep- 
ing step with the 
duties of the pass- 
ing days. Eighty 
years would see thir- 
ty-seven thousand 
remaining, with 
strength impaired 
and steps growing 
fecble. At the end 
of ninety-five years 
but two hundred 
and twenty-three 
would linger in the 
darkening patb, and 
these would be rap- 
idly thinned till in 
the one bundred and 
eighth year the last 
survivor of the mil- 
lion would disap- 
pear, and joio the 
ranks of his prede- 
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cessors in the great 
host of the majority. 
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SPECIALLY FOR OUR READERS. 

The annual election of periodicals may be said to be going 
on now. This is the time when people make choice of the 
papers and magazines they are to enjoy during the next | 
twelve months. New volumes begin with the coming year, 
and subscriptions are soon to be entered up. All readers of 
the ScrenTIFIC AMERICAN will, as a matter of course, re- 
new. The cost—$3.20 a year—is less than a penny a day. | 
We should be glad if each of our friends would send in one 
additional penny per diem, and thus add the SUPPLEMENT | 
to their regular subscriptions. For $7 a year—less than two 
cents a day—both papers are supplied. These are the 
cheapest as well as the best scientific publications in the 
world. We issue a double number this week to present the 
catalogue of valuable papers published in the SUPPLEMENT. 
The reader will therein find the key to vast wealth of inform- 
ation, and will conclude, we trust, that duty to himself, 
to the needs of his calling, to the wants of his mind, requires 
him to give the additional penny and enroll his name as a 
subscriber. 

Parents desire the welfare of their sons, want them to be 
intelligent and useful in the world. It is the special aim of 
the ScreNTIFIC AMERICAN to assist in this matter; thou- 
sands can testify that its influence has been effective. Let 
the young people regularly see our paper. It is the best in- 
vestment that can be made for their benefit. Sooner or 
later it will inspire them with new ideas and higher aspira- 
tions. 

The undeniable tendency of the ScrenttFiIc AMERICAN 
and the SUPPLEMENT is to promote industry, thrift, intelli- 
gence, and solid progress in every community. Therefore 
we ask our friends, wherever they live, to use their best in- 
fluence to increase the number of readers. "Whoever causes 
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(0°585 of that of steam), but it is open to the same objections 
as alcohol, and in a more marked degree. 

The vapor of bisulphide of carbon gives a gain in effi- 
ciency of 3°71 per cent, and demands a cylinder 0°550 of 
that of steam. It, however, is not only open to all the ob- 
jections that have been stated against alcobol and ether, but 
it has two which are peculiar to itself, viz., its intensely dis- 
agreeable odor and its power of rapidly corroding iron 
which comes alternately into contact with it and with the air. 

The vapor of chloroform, which gives a gain of 3 per cent 
efficiency, and requires a cylinder 0°761, the volume of that 
of steam, is not open to the objection of inflammability, but 
it has so higha cost that it is probably impossible that it can 
ever be used economically in competition with steam. 

All the apparent advantages of the non-aqueous vapors 
may be gained in the steam engine by an increase of initial 
pressure; and, as the tendency of modern practice is in 
that direction, it seems certain that none of the non-aque- 
ous vapors will ever successfully compete with steam.” 

Oo 
STEEL UNIFORMITY. 

The users of steel for manufacturing purposes, and pro- 
bably the producers of steel, would welcome any informa- 
tion that would insure uniformity in the product. It ap- 
pears to be almost a waste of investigating endeavor to argue 
on the relative merits of steel produced from the iron and 
that cemented from the bar. The true test of their relative 
merits is that of use in practice. Yet there seems to be an 
almost insane desire to turn all our iron into steel, and to 
produce steel as directly from the ore as pig iron is pro- 
duced. An enthusiast recently called attention to some 
lathe and planing tools, cast from iron melted in the cupola 
in the regular way, and then submitted to a cementing pro- 





two copies of the ScreNTIFIC AMERICAN to circulate where | cess of brief duration, claiming them to be true cast steel, 
only one is now taken, is a far greater benefactor than the | or its equivalent, And there are others who assume that 
celebrated grower of grass blades. | all the work of cementation and the after processes may be 


We have one additional request to ask of our friends, | 
namely, that they will inquire if the ScrentTIFIC AMERICAN | 
and SUPPLEMENT are regularly taken and filed in the town 
libraries and reading rooms. If not, the attention of the 
managers should be at once directed to the matter, for there 
are no publications so valuable and necessary as these for 
reading room purposes; and in respect to scientific subjects 
none are so cheap. The yearly numbers of the SUPPLEMENT 
alone furnish a mass of reading matter equal in extent to 
ten large volumes of 350 pages each. 

We shall esteem it a special favor if our readers will send 
us postal cards giving the acdresses of the libraries or read- 
ing rooms in the towns where they reside; we shall then take 
pleasure in forwarding specimens of our papers, from which | 
librarians may determine their usefulness. 
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THE EFFICIENCY OF FLUID IN VAPOR ENGINES. 
Last year, when the so-called thermic motor, or bisul- 
phide carbon engine, was on exhibition here, an effort was 
made by several engineers to subject the motor to critical 
tests, to determine how nearly correct were the pre- 





857 | tended claims of great economy set up by the motor people. 


But no disinterested tests were allowed, and purchasers of 
stock are said to have been badly stuck. Among those who 
desired to test the “‘thermic” were the mechanical engi- 
neers, Mesers. H. L. Gantt and D. H. Maury. Faifing to 
obtain permission to test the engine in question, they were 
compelled to confine themselves to a purely theoretical dis- 
cussion of the subject, and the results they have now 
given ina very ee under the above title, published 
in Van Nostrand’s Magazine. 

The authors say : ‘* Rankine, Clausius, and others have 
proved that the amount of heat transformed into work does 
not depend upon the fluid which is the conveyer of that 
heat, but simply upon the limits of temperature between 
which the fluid is worked. It follows that, theoretically, | 
all fluids are equally efficient in transforming heat into | 
work ; it does not follow, however, that all fluids are equally 
valuable as the working fluid of an engine, for there are 
other considerations besides efficiency to be taken into ac- 
count in making choice of a working fluid. We have set 
ourselves the task of choosing the best working fluid from 
the following liquids : water, alcohol, ether, bisulphide of 
carbon, and chloroform.” 

The final conclusions reached are substantially as follows: 

“Tf we limit maximum pressure to that employed in the 
steam engine, sleam is the most efficient fluid we can use. 
The relative size of cylinder necessary to produce the same 
power is smaller for steam than it is for the non-aqueous | 
vapors when all have the same initial pressures. | 

The higher initial pressure, involving higher initial tem- 
perature, and consequently greater range of temperature 
causes such an increase of efficiency of the non-aqueous va- 
pors as to put them all above that of water, and to cause | 
some doubt as to which would be the best working fluid 
judged thermodynamieally only. 

As the most convenient method of deciding the question 
just raised, we may compare each of the vapors with that of | 
water, showing their advantages and disadvantages. 

The vapor of alcohol gives us 1°4 per cent more efficiency | 
than steam, and requires a cylinder whose volume is only 
0°853 of that of the steam cylinder to produce the same 
power. ‘The disadvantages of alcohol are the high tension 
of the vapor, the great danger which arises from the ready 
inflammability of the hot liquid, and its cost. 

The use of ether would give us a greater gain in efficiency | 
(2°11 per cent), and would require a still smaller cylinder 


>| 


dispensed with, and good tool steel result. 

This nonsense will be taken up and repeated by mechanics 
who may be like the Athenians described in Acts xvii., 
21; but there are workers who know steel from carbonized 
cast iron, and who require for their work all the proper qua- 
lities of cast steel. 

What is needed in regard to steel information is how to 
make cast steel to day, to-morrow, and so on indefinitely, 
the same. Weknow that iron can be refined, and that its 
components can be changed, so as to improve its quality, and 
so that it can assume some of the qualities of cast steel, and 
be called steel commercially. But what is required is an 
equable quality of the steel used for tools. 

This equable quality does not exist among the steels 
made by the best known manufacturers; they may claim it, 
but the facts of practice do not sustain the claim. All the 
differences in working different lots from the same makers, 
in working different bars from the same lot, in wo : 
from the same bar, do not come from the di in treat- 
ment and manipulation. A charLgf™ tesis comprehending 
the steels of five of the best-known manufacturers of 
steels show not only a diffgrence between the products of 
the different establishments, but a great !ack of uniformity 
in the spéeim@ns tested from the same maker. An estab- 
lishment that makes the production of small steel tools a 
specialty, and is probably as successful as any other in this 
country, or other countries, has its tools returned for failure 
in exactly opposite directions—too soft, too brittle. What 
is to be done? There is the same treatment of, commer. 
cially, the same material. The fact is that uniformity in 
the character of crucible steel is an attainment yet to be 
reached. and it is time that scientific and practical men de- 
voted their attention to this attainment, instead of arguing 
on the identity of purified iron, called ‘‘Bessemer steel,” and 
cast steel per se. 
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St. Petersburg Canal, 

This canal, which has just been completed, is intended to 
enable ships of large tonnage coming from abroad to reacl 
the port of St. Petersburg direct, and to take in cargoes 
there, without having recourse to the hitherto inevitable 
transshipment at Cronstadt. The canal extends from Gou- 
touiew on the Neva as far as the smal! roadstead of Cron- 
stadt. A branch has been excavated along the Pontilow 
Railway in the direction of the Catherinbof, an arm of the 
Neva. The Neva has also been dredged to meet the require- 
ments of the Russian navy, between the canal and the source 
of the Catherinhof. The length of the canal is 17% miles, 
and the length of its branches is 214 miles, 

The bed of the Neva has been dredged for a distance of 
5,333¢ feet. The canal and the dredged portion of the 
Neva have a depth of 24% feet. The depth of the branch 
varies between 174¢ feet and 234¢ feet. On the portion of 
the canal which is protected by embankments, the width of 
the base is 218 feet for the first four versts from the Neva. 
This width is carried to 2751¢ feet for the next 344 miles, 
and to 3554¢ feet for the remainder of the canal, which is 
the portion of it which is not protected by embankments. 
The work of excavating the canal was almost entirely car- 
ried on by means of nine dredgers. The imperial order 
prescribing the construction of the canal was signed June 
1, 1874, but the works were not actually commenced until 
September, 1878. Water was admitted into the canal in the 
presence of the Emperor Alexander III., November 12, 1883; 
but it is only recently that the canal bas been finully made 
available for the passage of vessels. The works of the canal 
cost altogether 1,642,464J. 
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METHODS OF ESTIMATING DISTANCES. 

There appeared recently, in La Nature, a simple method 
of estimating distances, with illustrations and formule, for 
use of the military in the field. The method was as follows: 
Small silhouettes of standing and kneeling soldiers are cut 
out from stiff card-board, and painted black, or the actual 
uniforms may be shown in color; the standing soldiers to 
be about one inch in height, and the kneeling ones two- 
thirds of an inch. These figures and the average height of 
of soldiers (say 65 inches) have a constant value, and in the 


formula given stand / and H respectively. A distance, for | 


illustration, is now paced off, by the person holding the 
silhouettes, of say 8 meters, or abou‘ 10 feet, from the person 
who is to make the observation, and the silhouettes are ad. 


justed to just cover the soldiers seen in the distance. This | 


base line, 7, of ten feet, being given, the ratio will stand: 
2= 1, or required distance, and for this value of 7 


should be 650 feet. By proportion it is shown thus: 


h Z H 
1 inch : 10 feet : : 65 inch : e = 650 feet. 


It will be seen by this operation that / must vary with z. 
There is another method of estimating distances which 

the writer of this adopted several years ago merely for 

pastime. As some surprisingly accurate measurements have 


been made by this method, and as some of the ideas appear 


to have a bearing on the question of a possible absolute 


ratio of measurement, pertaining to, and variable with, each | 
individual, it is given berewith, for the purpose of inquiry | 


and thought. The experiments at the time were based upon 


this idea, that the true focal distauce of every eye will fur- | 


nish a true working ratio for all distances, provided practical 
application of the same can be realized. In this method, H, 
the diameter or height of a distant object, and /, the focal 
distance of 10 inches, will each be constant; but / will have 


, h ’ : 
to vary with z, or, 7=H ? provided the normal focal dis- 


tance Z of the observer is 10 inches. To make the matter | 


still clearer to the mind, let us consider that for every unit 


of distance an object decreases in width +4, or for 10 units | 


a decrease of 1 is found. By this, it can be readily seen 
that a focal ratio is obtained for a measurement in units; 
whether in inches, feet, or miles; as the diameter of the 
distant object shall determine. 

In this simple way an approximate distance of the moon 


or-sun, as well as terrestrial objects, may be worked out | 


ina few minutes. 

My method of operation was as follows: Having, after 
repeated trials, fixed upon 10 inches as the true focal dis- 
tance in my case, a simple sigbt piece and measuring ap- 
paratus was constructed, consisting of a ten inch wooden rod 
or eye rest, to the end of which was attached a movable 
slide or gauge, exposing an opening in an upright metal 
diaphragm, which was firmly attached to the end of the 
rod; by moving the gauge in and out, the diameter of 
a distant object could be easily sighted, and the open 
space could be then measured by a micrometer. Several 
measurements having been obtained, the mean is taken 
to be the true one. 

Further, to illustrate: Suppose the same distance is taken 
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the approximate distances of the planets, There are many noticed where it was almost impossible to understand bow 
ways iu which this little formula will amuse as well as in-| Such difficult undertakings could have been accomplished 
struct, G. R.C. witb the material they had to work with, while others, of a 
- very simple nature, have brought mishaps «and failures, with 
Our Trade with Japan. nearly everything any one could ask for to work with, 
Middle aged readers can readily recall the time when the} A large gear wheel, several feet across, was to be placed 
empire of Japan and the heart of Africa were equally un- | over the end of an upright shaft, and nearly a whole day 
known to the world, and the memory of Perry’s notable un- had been expended in making the preparations for moving 
sealing of the ports and commerce of Japan must be fresh in | the wheel on rollers and elevating with jack screws, when 
their minds. It was a triumph of American diplomacy, and | 'W° strong hands took hold of the wheel and placed it in its 
to-day there comcs to these shores $14,000,000 worth of | Position on the shaft while the others were taking theif noon 
goods annually, while the amount and value of these im- | hour, by first balancing the wheel on one edge of the hub 
|ports augment rapidly. A feature of the Japanese trade | and rolling it on this portion of the wheel up the incline of 
seems to be that those engaged therein almost invariably | Stout beam, without meddling with the blocks and roller 
make money. It is a trade which calls for special fitness, | Ways that had been all the forenoon in preparation, 
| and once established seems better than the average silver} 4 heavy column was once elevated into its upright posi- 
| mine. tion by a small lad, with vo other help than his own strength 
Of Japanese imports, during the season ending December | #4 4 little calculation, after those who had been employed 
31, 1883, New York took nearly $6,000,000 in value;| ' "ise the structure had given it up in despair, by taking 
2,500,000; San Francisco, a half million; and | #4vantage of the rocking motion allowed in the position the 
| Canada say three and a half millions. Their value goes to | C0!umn was to occupy, which allowed this youthful speci- 
| show that in exchange for the half million dollars’ worth of | ™€2 Of grit to set up each shore, on either side, by moving 
| refined petroleum sent to Japan last season, Uncle Sam gets | °D¢ at a time as the column was crowded on to the other, till 
an assortment of invaluable articles, First in value and im- | * last it stood upright upon its base, 
portance is crude camphor, a substance that more closely| _ Hundreds of instances of this kind can be related where 
resembles a cheap grade of white sugar than anything else, | the success was owing to the careful maoner in which the 
It was imported to the value of half a million dollars last) Y#0le performance had been laid out at the commencement, 
season—83 241 piculs. | and followed with care and forethought that protected the 
Japanese vegetable wax is another important product of | W¥0le proceeding from accidents and mishaps, while others 
the awakened island. It is a rival of paraffine wax in many have come to an untimely ead in their endeavors, through 
ways, and is consumed in great quantities by New England | ®€8!igence and carelessness on the part of the work hands, 
cartridge makers, and by manufacturers of celluloid, Of | WO bad no definite idea as to what they were driving at.— 
this substance, over 2,600 piculs were imported last season, | 2280” Journal of Commerce. 
worth nearly $300,000. The cuttlefish bone, without which i — 
the life of the imprisoned canary would be stale, flat, and The Utilization of Natural Forces in Electric 
unprofitable, is still another product of Japanese origin. Lighting. 
| Over 1,600 piculs were imported last season, worth $246,000.| In the discussion of the paper on ‘‘Domestic Electric 
| This article showed an increase in the amount imported of | Lighting,” read by Mr. W. H, Preece at the recent meeting 
100 per cent over the previous year’s trade. Then comes) of the British Association in Montreal, Sir W. Thomson re- 
Japanese fish oil, a competitor of our menbaden oil, The| ferred to the facilities afforded by the proximity of the 
wonderful abundance of fish in Japanese waters, and the fact | Lachine Rapids, situated five miles distant, for lighting the 
that labor can be procured for a few cents daily, enable ex- | city by electricity generated by the aid of natural forces, An 
porters to send this oil 10,000 miles, and still compete with | experiment in this direction is now being made at Belle- 
that expressed from fish that swarm along the Atlantic coast, | garde, in the department of the Saone-et-Loire, Some two 
Of this article, over 100,000 piculs were imported, worth| and a balf years ago M. Dumont, a manufacturer of the 
246,000. Isinglass, due to the abundance of fish already | town, was granted permission to utilize the waters of the 
referred to, was imported from Japan last season to the ex- | Valserine (a stream in the vicinity), with the view of obtain- 
| tent of nearly 9,000 piculs, worth $264,500. | ing a supply of motive power; and the necessary works were 
| The metal antimony, of prime necessity in medicine, is} commenced. They were finished last year, and are described 
yet another valuable product of Japan, and the last season | in La Nature. 
brought out nearly 30,000 piculs, worth $138,000. Thetype| The course of the stream lies between high rocks, and the 
founder is a large consumer of this peculiar metal also, for | water is dammed up by means of a wall about 40 feet wide 
| it possesses the singular property of retaining its volume | at its base, and having three sluices for regulating the di- 
when cooling after melting, while other metals sbrink. This} rection and volume of the current. The water has a fall 
|endows metal alloyed with antimony with the attribute of | of 165 feet, and flows out at the rate of 1,100 gallons per sec- 
retaining a clear cut impression of the mould, so requisite in | ond; being equivalent to a hydraulic power of 2,000 horses, 
type making. Among the articles which are found among | This force it is intended eventually to divide between three 
the Japanese merchants’ samples is a silvery powder, This | turbines, one of which (of 600 horse power) bas already been 
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| powder glistens from the surface of modern wall paper, 
| imparting a beautiful appearance, and it serves to enhance 
the charming snow scenes depicted on Prang’s Christmas 


as in the measurement given with the silhouettes, taking ecards. This substance is Japanese mica, ground to powder, 


the formula z =H A and substituting the figures. we have |and when used as described gives the article it is spread 
ers as, = 6 en | upon all the sparkling beauty worn by the surface of snow 
z = 5°5 feet —— =650 feet. That is, the focal measure- | ¥der the moon’s rays. 


10 | The list of Japanese goods includes a long array of arti- 
ment of a soldier 5°5 feet in height is found to be 0°0846 of | cles, some of them as unique as the country from whence 
an inch, and one-tenth of this gives the ratio for every foot they come and the people who make them, but the Inde- 
of distance. | pendent Record asserts that above are the leading articles of 
A good way in estimating short distances is to select 4) jnterest to our trades. 
window of a dwelling. Tbe average width of windows is | = 
about 3 feet; at the distance of half a mile one should just Working to Advantage. 
cover 0-011 of an inch in the micrometer. It is amusing to notice how easily a workman who under- 
Any object may be selected, the average width or length | stands some of the mechanical principles that govern the be- 
of which is known, such as barns, houses, haystacks, stone pavyior of matter, will handle a difficult undertaking with no 
walls, sections in rail fences, or a common barway, tele- | other strength than his own, assisted with a little fore- 
graph poles, ete, thought and head work. A large water wheel shaft lying in 
If a focal distance of lessor more than 10 inches is used | 9 wheel pit, and loaded down with pulleys and a large gear 
in sighting and measuring an object, it should take the place | wheel, was brought out by a single workman and placed 
of 10 in the formula given above; the approximate distance | across the beams of iron, while the rest of the machinery 
obtained in either case should be the same. Suppose some | was jn motion, and sent off to the shop without any one ever 
pleasant night we wish to find the distance of the moon | noticing the difficult undertaking. When this same piece 
from the earth, For this purpose a glass micrometer ruled | of machinery was first set in place, a dozen hands took part 
with dark lines should be used, ruled either to the yy or |in the urdertaking and stirred up the whole concern for ma- 
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the 4, of an inch; after several trials, an average diameter | teria) to work with, and arranged a slide with pulley blocks | 
should be obtained of about 6°09 of an inch; this of course | strong enough to launch a vessel on dry land, pusued and | 


will vary somewhat with the moon’s distance. Now the 
approximate distance will be: 


2 = 2,162 (moon’s diam.) + 0°09 = 240,000 miles. 


Let us next smoke our micometer, and during the day time 
take a look at the sun, 


Suppose our measurement stands 0:093 of an inch, the dis- | 


tance obtained in the same way as above would be: 
2 = 850.000 (sun’s diam.) + 0°093 = 92,391,000 miles. 


There is considerable misapprebension on the part of most | 


people concerning the great difference between the appar- 
ent visual diameter of the moon and the sun and that to be 


obtained by micrometric measurement. But few people. 


will believe that the actual measurement of either is less 
than the tenth of an inch, until a fair trial has been made. 
In a similar way, with the aid of a telescope, and the diame- 
ters as given by the astronomers, we may partially verify 


| hauled everything to pieces, cut and injured everything that 
| came within their reach, to say nothing about the otber little 
| incidents that would last a village gossip for a week, such as 
la few broken bones, a lame foot, wtth the doctor’s bill 
| thrown in. 

But the shaft found its place, however; and when the time 
arrived for a change in its position, as well as additional fits 
to be made, a chain made fast to the beam overhead and 
fast beneath the shaft through the open spaces in the pulleys 
to another at the other end, enabled the workman to roll the 
shaft up out of the pit by turning the gear wheel, while he 
himself bucked up the ladder till the load was placed care- 
fully on the planks that had been left, with a little fore- 
thought, where he could slip them in place with his feet. 
Such an undertaking is certainly a risky one, and we would 
not advise such a proceeding, especially when the machinery 


on all sides was in motion. Instances of this kind have been 


| fitted up, and is employed in driving the machinery used 
|in the lighting of the town by electricity. The current is 
| generated by two small Gramme machines; and the lighting 
is done by Edison incandescent lamps placed in the ordinary 
| street lanterns. No accumulators are employed, so that the 
| current passes to the main conductor (which is carried round 
the town on poles) directly from the generators; its strength 
| being regulated, not by them, but by the turbine which 
'drives them. The lighting is said to be brilliant; but there 
| are several inconveniences attending it. In the first place, 
| the lamps (even those of the private consumers) are either 
all alight or all out at thesame time. Then there have been 
some rather untimely extinctions; while occasional variations 
in the luminous intensity of the lamps have testified to cer- 
tain irregularities in connection with the machinery. Leav- 
ing these out of consideration, M. Dumont may be said to 
| have succeeded fairly well in lighting a town by electricity 
| generated by the aid of natural forces. He bopes, however, 
| to go beyond this, and afford, by means of electric cables, 
/a supply of power to those works whose proprietors may be 
| willing to take it of him. 
$$ + 
| Idunium, 


‘‘Tdunium” is the name proposed by Professor Websky 
| for the metal just discovered by bim as one of the compon- 
lents of native vanadate of lead. The mineral is rather a 
scarce one of a yellow color, and contains several other 
metals, of which zinc, iron, and arsenic are among the most 
prominent. Idunium resembles vanadine in several respects, 
both physically and chemically, while the only oxide hitherto 
examined forms stable salts with alkaline bases, and thus 
would appear to possess distinctly acid properties. It will 
probably be known by and by as “ idunic acid,” and as its 
genera! characteristics and reactions correspond to those of 
vanadic acid, its formula will probably be 1d,0,. 
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To News Agents, 

If forany reason your news company fails or declines to 
supply back numbers of the SuPpPLEMENT, send the order 
direct to this office, and we will have it promptly filled. 
The SupPLEMENT is never ‘‘out of print.” We supply all 
the back numbers. The news companies have no valid ex 
cuse for not furnishing any copy of the ScreNTIFIC AMERI 
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‘The Value of the Coefficient of Expansion, 

An illustration of the way in which a coefficient like 
0000006, that of the expansion of steel, may become a big 
thing with a few degrees of rise of temperature and long 
lengths bas been seen, says the Hagineer, on the new Mid- 
land line between Irchester and Sharnbrook, recently opened 
for goods traffic. The rails were laid during winter time, 
ind insufficient room was left for expansion, consequently 
the summer heat expanded the rails to such an extent that 
the rogd burst out of line. Traffic had to be at once stopped 
and the permanent way altered and properly spaced. Acci- 
dents from the ‘‘ spreading ” of rails are far more frequent 
that is supposed on roads in this country. Your compiler 
long ago showed the vital necessity of regulating the space 
allowed for expansion at the ends of rails by constaut refer- 
ence to the height of the thermometer on the spot and during 
the whole process of laying the rails, 
4 

CLAW BAR, 

The square face-plate of bardened steel bas its corners 
bent upward, rounded, and recessed to form claws for re- 
ceiving the body and bead of a spike; the under side is 
slightly convexed to fit snugly upon the curved upper side 
of the bar, to which it is united by means of a pivot bolt and 
put. The bar is formed substantially the same as an ordi- 
nary claw bar for drawing railroad spikes, with a recess in 
the end for the body of the spike. Through the bar, di- 
rectly in the rear of the pivot bolt, is a hole, through which 
is passed a bolt whose head rests in one of the claw recesses 
of the face-plate; the under side of the bar is rabbeted to 
form a bearing for the nut. If the claws which are in use 
should break, by removing the rear bolt another pair of 





jaws may be brought over the recess in the bar. The recesses | 


in the face plate may be of different widths to adapt the 
bar to spikes of different sizes, 

It is evident that this claw bar will wear four times as 
long as the ordinary bar, and by renewing the worn-out plate 








SQ han = ————— 


HARDWICK’S CLAW BAR, 


can be quickly refitted for use; and as the plate can be more 
nicely finished and better tempered than the end of the com- 
mon bar, still greater durability is insured. 

This invention bas been patented by Mr. James L. Hard. 
wick, lock box 569, Cedar Rapids, lowa. 

a 
Bessemer Steel Works in the United States, 
There are 21 Bessemer steel works in the United States 


and 1 in process of building. These 21 works contain 46 the rigging of the machine to the ropes) cousists of a cylindri- | 


converters, and 3 converters are building. The 
total annual capacity of the works completed is 
2,490,000 net tons of ingots, The plant build- 
ing is that of the Benwood Iron Works, a- 
Benwood, W. Va. The States that have Besse 
mer works are: Massachusetts, one, with two 
4 ton converters; New York, one, with two7 ton 
converters; Pennsylvania, nine, with twenty-two 
converters, and one building, ranging in size 
from 2ton to 10 ton; West Virginia, one, with 
two 5 ton converters, and one building, which 
will have two 4 ton converters; Ohio, three. 
with five converters, ranging in size from 4 ton 
to 10 ton; Iinois, four, with vine converters, 
ranging from 6 ton to 10 ton; Missouri, one, with 
two 7 ton converters; Colorado, one, with two 
5 ton converters. 

The first Bessemer plant in the United States 
was erected in Troy, N. Y., and made its first 
blow February 15, 1865; the second was erected 
at Sieelton, Pa., and made its first blow June, 
1867; the third was erected in Cleveland, Ohio, 
which made its first blow October 15, 1868. The 
largest Bessemer plant in the United States is 
that at Steelton, Pa., which contains two 7 ton 
and three 8 ton converters. The next largest are 
the Edgar Thomson, a} Pit!sburg, and the North 
Chicago, at Chicago, which have three 10 ton 
converters, The domestic works are now more 
than eble to supply all domestic demands for 
Bessemer steel, and one of them recently received 
a 10,000 ton order from Canada for rails, 
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FEED MECHANISM FOR ROLLER MILLS. 
The engravings illustrate a feeding device for roller mills, 
| patented by Mr. Julius Busch, of Marine, ll., which will 
| deliver the material evenly to the rolls, The material is di- 
| rected to the grinding rolls, B, by cant boards. Adjustably 
supported from the cant boards or the sides of the hopper by 
a threaded rod having an adjusting nut isa half-bell shaped 





| 











BUSCH’S FEED MECHANISM FOR ROLLER MILLS. 





distributer, A, as shown in Figs. 1 and 2; or as shown in 
| Fig. 3, two of these distributers may be combined. Fixed to 
}arod supported within slotted brackets, D, is au inclined 
spout, C, the lower end of which is directly over, or nearly 
over, the apex of the distributer upon which*the material is 
delivered. The rod is-prevented from turning by the action 
of screws and nuts resting upon the bottom of the brackets, 
the inclination of the spout, to deliver the material higher or 
lower, baving been previously affected. The slots in the 
brackets permit of the lateral adjustment of the rod to ad- 
mit of the lower end of the spout being located farther from 
or nearer to the distributer, according as the end of the spout 
is raised or lowered. A smaller distributer may be placed 
upon the apex of the large one when fine, soft material is 
being fed to the rolls; two of these may be united for use 
with the distributer, A, Fig. 3. Material is fed to the hop- 
per through delivery spouts. For coarse, sbarp middlings 
the distributer, A, only will be needed. The middlings 
from the spout, C, striking upon the curved face of the dis- 
tributer, will be spread in a thin, even stream, which, falling 


livered in an even stream tothe rolls. For fine, soft mid- 
dlings the smaller distributer may be placed upon the apex 
of the other, and the spout so adjusted as to deliver near the 
upper apex. 
Sie or oe 

ROPE SERVING MACHINE, 
The frames are supported upon wheels adapted to run on; 








suitable rails for moving the machine along the ropes that are , 
arranged in guides, A, on the top beam. Mounted on each 

guide isa toothed wheel, B, which is geared with a master 

wheel, D, operated fromacrank, J. Each of the wheels, B, | 
carries a boss extending a short distance from the side paral- 

lel with the rope to which the tension device, E—called by | 
| the inventor a ‘‘mallet”—is pivoted to bear on the rope. 
| This device (Fig. 2 is a section of one of the guides and ten- | 
| sion devices, and Fig. 3 shows a tension device and reel car. | 
rier divided in two parts and bolted together to facilitate | 
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cal block of wood of considerably larger diameter than the 
rope, and having a groove along the side next to the rope, in 
whicb the rope is made to bear by the yarn which, in pass- 
ing from the spools, F, is carried around the mallet and the 
rope a couple of turns, first passing through an eye ip an arm 
projecting from the mallet. The spools are pivoted in arms 
projecting from the mallet and from the boss, so that the 
spools and mallets are carried around the ropes. 

The guides are made in two parts, the upper of which 
may be taken off to facilitate the adjusting of the ropes, and 
the wheels, B, are also divided for the same purpose. To 
enable the attendant to turn the winding wheels while walk- 
ing by the side of the machine, and also to enable the crank 
to be applied so as not to be interfered with by the ropes, 
the train of wheels, H, is geared with a wheel on the shaft 
of the master wheel, D, the crank being applied to the shaft, 
H. The machine will naturally feed along by the pressure 
of the coils laid on the ropes against the yarn being laid on; 
but it will need to be pushed to some extent by the attend- 
ant, and the push rod, K, is so arranged that the force is ap- 
plied at the middle of the front end; the rod extends back, 
so that the operator can push the macbine with the left haud 
while turning the crank with the right. — 

Further particulars regarding this machine may be ob- 
tained by addressing the inventor, Mr. Archibald McQuar- 
rie, Post Office, Buffalo, N. Y. 

0 ae 
AN IMPROVED PLOW. ~ 

The accompanying engraving shows a plow whic, 
although suitable for use on level ground and as a cultivator 
after planting, is more particularly intended to he used as a 
sidebill corn planter. The inner plow beam carries, near its 
forward end, a share secured to a standard, and a colter. 
The corn hopper, E, is provided with a slide operated from . 
the handle, D, by means of intermediate connecting rods 
und levers. A supplementary plow beam, A, carries a share, 
standard, and colter similar to those on the main beam. 








upon the side of the hopper or the cant board, will be de- | 


special work required of the plow and planter. 





STEVENSON’S IMPROVED PLOW. 


This plow beam is arranged to lie to one side of the rear 
portion of the main beam, as shown by the full lines in both 
cuts, or to either side of the main beam, as shown by the 
full and dotted lines in the plam view, to do the hill-side or 
To accom- 
plish this purpose the beam is fitted to turn borizontally from 
the rear end of the main beam to opposite sides of the latter. 
The ends of both beams are slotted and connected by a link 
pivoted at each end. When the beam, A, is swung to a po- 
sition in line with the main beam, its share and 
colter face in a reverse direction to the forward 
share and colter; but when it is swung to eitber 
side, the shares and colters face in the same di- 
rection with the rear ones to one side of those 
forward. The movable beam is held in place by 
a tooth on its free end, engaging with a latch, C, 
on either side of the main beam. A very im- 
portant advantage of this combined plow and 
planter is that the share on the beam, A, may 
always be located on the upper side of the bill 
when at work, to operate as a covering shovel. 

This invention bas been patented by Mr, James 
N. Stevenson, of Salvisa, Ky. 
—— <> oe —- 

Petrified Wood. 

The petrified wood which is so abundant in 
Arizona, Wyoming, and Rocky Mountain re- 
gions, is utilized in San Francisco, where there 
is now a factory for cutting and polishing these 
petrifactions into mantelpieces, tiles, tablets, and 
other architectural parts for which marble or 
slate is commonly used. Petrified wood is said 
to be susceptible of a finer polish than marble or 
even onyx, tbe latter of which it is driving from 
the market. The raw material employed comes 
mostly from the forests of petrified wood along 
the line of the Atlantic and Pacific Railway. 
Geologists will regret the destruction of such 
interesting primeval remains, and some steps 
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ought to be taken to preserve certain tracts in 
their original state. 
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IMPROVEMENTS IN UPRIGHT PIANOS. 
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THE IMPROVED METHOD OF STRINGING 


ST 
| perly spaced, G is the string itself. H H isa part of the 


355 





Improvements in the construction of upright pinnos have 5) yonteq by the Mason & Hamlin Co., and introduced in | it0® plate or frame on which the strings are stretched, 


heen invented and introduced by the Mason & Hamlin Co., 
of Boston, New York, and Chicago, which add materially 
to the value of these instruments, rendering them capable of 
tones of extraordinary purity and beauty, and mucb increas- 
ing their durability; overcoming in large degree the ten- 
dency to fall from the pitch and get out of tune, which has | 
been the most serious practical difficulty in the pianoforte. | 

The principal of these improvements, which we shall il- | 
justrate and describe, consists in a different mode of fusten- | 


ing the strings. 


Ub , ASS THE OLD METHOD OF sTRING- 
) ING PIANOS 
is shown in Fig. 4. X is & 
part of the iron plate, which, 
when securely bolted to the 
heavy wood support at its 
back, y, forms 
on which 


stretched. 





strings 


1. It is difficult to tune the instrument exactly. 
slight turning of the pin back or forward changes the tension | and its tension is regulated, 
of the string sufficiently to alter the pitch materially, The 
tuner has, therefore, to turn the pin back and forward oa parts of six strings (producing two tones). 


peatedly until he hits, partly by cbauce, the exact tension | 
required. Sometimes he is compelled to effect the slight | strings are drawn up or let down, 


Instead of holding them by iron pins driven | 
into wood, as has heretofore | 
been done, the Mason & Ham- 
lin Co,, by an ingenious in-| 
vention, fasten each string di- 
rectly to the iron plate itself, 
so holding it exactly, secure- 
ly, and permanently. 
the instability and change- 
able character of wood it has 
been impossible to do this 
when the latter material was 
upon such 
exact holding evidently de- 
pends very largely the quality 
of tone of the piano, and m 
still greater degree its capacity 
to stand at correct pitch. 


employed. 


the frame 
strings are 
These strings are 
held by the iron wrest pins, 
ZZZ, which 
driven into boles prepared for 
them in the wood, 
times the iron plate is extend- 
ed to cover the whole of the 
wooden frame, and in that 
case has holes through which 
the wrest pins are driven into} and resonance of tones as reflected from the sound board. | ry capa 
the wood. In tuning the in-| which extends behind the strings to the top of the|remain in tune. 
struments the iron pins are | frame. 
turned back or forward, wind- the iron plate or frame itself. 
ing or unwinding, and so|screws, A, to the lower ends of which the strings are|able force was 
tightening or loosening the | attached. 
Disadvantages of this old method evidently are: 


their pianos, is shown in accompanying cuts. Fig. 1 shows 
a piano with the front of the case removed. H is the iron 
plate or frame, made strong enough to bear the full strain of 
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tones produced 
by the vibration 
of strings as per- 
reflected 
from the sound- 
ing board, 

2. Permanence 
in good qualities 


se- 
he 


strings remain as 
properly stretch- 
iron 


are 
to 


the unfavorable 
changes coming 
from fastenings 
in changeable 


The piano 

| is easily and ex 
the strings without any wood support at its back, which is | actly tuned, and 
so left open for more perfect and free vibration of strings | bas extraordina 


to 


old 


Through this flange pase the | syetem consider- 


required to turn 
Fig. 2 shows on a larger scale a side view of the stringing | the wrest pin, and one revolution of it tightened or Joosened 


It will be seen that by this method of stringing, the em- 
ployment of wood, either for the fastening of the strings or 
the support of the iron frame at its back, is entirely dispens- 

|ed with, and so the disadvantages of its use are avoided; 
metal with its» greater strength aud comparatively cLange- 
less character being substituted, 
claimed for this method of stringing are: 

1, Peculiarly bright and pure musical tones are produced. 
The strings, being exactly and permanently held at each end, 
are not liable to the imperfect or false vilrations which are 
inevitable in the 
jold way of 
stringing. Then 


Privcipal advantages 





A very | device, by which the string is fastened to the iron frame | the string as much as the whole circumference of the pin. 


A is the screw threaded nut, by the turning of which the | operate i 
B isa flange, cast in and 


‘ 


| By the new system a complete revolution of the tuning 
Fig. 3 gives a front view of the same, showing the upper | screw tightens or loosens the string only the width of one 
thread of the screw, requiring propor'ionately less force to 


t. Exact work is thus rendered easy. 


The metal frame and fastenings are not liable to change. 


difference needed by bending the pin, or forcing it toward | a part of the iron plate itself. C is the screw headed blade | After a few tunings, sufficient to take out the mere stretch 


or away from the string, so as to tighten or lvosen it very | to which the strings are attached. 
slightly. Now, the hold of the pin upon the wood, by 
which the string is held, is mainly through friction, and by 
the process of tuning this friction is lessened, just as the 


holds the screw headed blade in position during the process | quires tuuing at all. 
of tuning. E is the usual pressure bar which holds the string | as must be the case with wrest ping set in wood, as has 
firmly to the upper bridge. F is the upper bridge, a triungu | been shown, 


D is the guide which | of the strings, they remain as set, and the piano hardly re- 


Moreover, it is not injured by tuning, 


These pianos are, evidently, peculiarly 


hold of a round nail in wood is diminished by turning it! lar piece of metal, on witich the strings rest, and are pro-' adapted to positions where tuners are not readily avail- 


round and bending to and fro. Thus 
every time a piano constructed on this 
old system is tuned, it is more or less 
injured. It is not a rare case that the 
injury is so great as to render the pixno 
practically useless in a few years, be 
cause it becomes practically impossible 
to tune it with any reasunable approach 
to accuracy, 

2. A yet more important disadvan- 
tage of this old method of holding the 
strings arises from the changeable na- 
ture of the wood, which swells and 
shrinks with atmospheric changes. It 
oust be remembered that a very slight 
change in the tension of the string will 
affect the pitch of its tone. Hence 
least changes in the wood, which would 
ordinarily be immaterial, are of conse- 
quence here. The great liability of 
pianos, as they bave been made, to get 
out of tune, arises mainly from this 
cause. aud every player knows tbat its 
constant getting out of tune is the great 
difficulty in the use of the piano. The 
fact that the whole iron plate of the 
‘nstrument has been securely bolted to 
« heavy wooden frame increases this 
difficulty, because in swelling and 
shrinking the wood springs the plate 
more or Jess, 

3. The heavy wood support of un- 
vibrating wood at the back of the iron 
plate 1s a detriment to the instrument, 
preventing the freest, fullest vibra- 
“on of its strings, and tending to 
make its tones dull and mixed with 
mere noise, 
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Fig. 1.—MASON & HAMLIN'’S IMPROVED UPRIGHT PIANO, 
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able, as well as to climates which in- 
volve trying conditions, not enly as to 
temperature, humidity, etc., but also 
from ravages of insects, which in some 
countries so destroy the fiber of the 
wood that in a short time wrest pins 
lose their hold upon it, and the instru- 
ment becomes useless, 

Other improvements of minor im- 
pertance are included in these pinnos. 
One is an improvement upon the French 
upright action, now very generally 
used, by which its capacity for rapid 
repetition of tones is much increased. 

The cost of these pianos will be some- 
what more tbhun that of instramentscon- 
structed on the old system; but advan- 
tages obtained evidently warrant this. 

The Mason & Hamlin Co. are well 
known as baving been the first to in- 
troduce and manufacture the Ameri- 
can organ, which has now become the 
most popular and largely used of large 
musical instruments, Their very suc- 
cessful experience in the manufacture 
of 150,000 organs has amply fitted them 
for the improvement of musical instru- 
ments, and given theni a worldwide 
reputation which they would be very 
unwilling to jeopardize. They have, 
therefore, been experimenting witb pi- 
anos several years, and testing their im- 
provements in every way before being 
willing to give them to the public. They 
have now obtained and thoroughly 
tested results which warrant them in 
the extensive manufacture of their new 
upright pianos, 
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The Burning of Iron and Steel, 

Iron that has been raised to near its temperature of fusion 
and slowly cooled is designated as ‘‘ burned” or overheated 
metal. It is both red short and cold short, and exhibits a 
coarse, crysialline structure and a bright glistening frac- 
ture. Such iron contains oxygen. But this oxygen isnot, 
as is commonly believed, derived from without during the 
heating; but it was previously contained in the iron itself 
through the medivwm of the scoria or slag impurities mixed 
with it. When the iron is raised to the fusing heat, or near 
it, a chemical reaction takes place; the metallic iron reduces 
the sesquioxide to protoxide, which, by being dissolved in 
the iron, alters the properties of the latter. The coarsely 
crystalline quality of iron so treated is not due to the pre- 
sence of the oxygen. The metal usually contains a notable 
quantity of phosphorus, which is well known to give a 
coarse grain accompanied by the quality described as cold 
short. The crystallization takes place during the slow cool- 
ing while at rest. The greater the proportion of phosphorus 
present, the lower is the temperature to which the iron may 
be raised without being burned. Pure iron should not take 
up more than 0°25 per cent of oxygen in solution. Though 
this substance does not greatly affect the ductility of the 
meta! when cold, it acts like sulphur on its malleability. 

The qualities of steel also undergo change when heated 
to a high temperature, or when subjected to a lower tem- 
perature for too long atime. The richer the steel is in car- 
bon, the lower is the temperature at which the change takes 
place. Therefore, the harder the steel, the more carefully is 
it to be dealt with in the fire. Such overheated steel be- 
comes coarse grained and brittle; that is, cold short. If the 
temperature be increased, showers of sparks are thrown off, 
and the steel is said to be ‘‘ burned.” The alteration 
brought about in this way has generally been attributed to 
a diminution in the proportion of the carbon constituent, 
though this assumption is not warranted by the results of 
analysis. The presence of manganese and silicon is of more 
weighty consequence. When steel containing these is heated 
it is not the carbon, but the manganese and silicon, that first 
becomes oxidized, and there resuitsan important change in 
the properties of the steel. Later the carbon is oxidized; 
and while the oxide of carbon escapes, those of the man- 
ganese and silicon remain behind, and the whole mole- 
cular structure of the metal is altered. If the heating be 
carried still further, the iron will next be oxidized. A 
cast iron furnace door, exposed for several years to the 
flame of a coal fire, was found to contain 27:8 per cent 
of oxygen, in combination with iron, sulphur, nickel, cop- 
per, phosphorus, and arsenic. The cause of the sparks is 
not the combustion of the carbon, and the consequent 
generation of carbonic oxide gas, but the eseape of gases 
imprisoned in the steel. Similar results may be brought 
about by exposing the steel to a lower temperature for a 
longer time; the oxidation of the constituents will, in this 
ease, be effected in the order mentioned above, the only 
difference being in the slower action. Steel altered in this 
way is well described as “dead.” A regeneration of the 
metal by mechanical) treatment is bardly possible, since 
the original chemical composition cannot be restored by 
such means,—Jahrbuch fur den Berg- und Huttenmann., 

a oe 
An Interesting Relic. 

A writer in the Panama Star-Herald says: Recently I had | 

the pleasure of examining an old piece of Spanish ordnance. 


. It is a brass breech-loading cannon, the property of our es- | 


teemed friend, the Bishop of Panama. The exact measure- 
ments of this shapely piece of artillery are as follows: 

The diameter of the bore at the muzzle is three inches, 
Back of the muzzle band, on a raised square measuring two 
inches by two, is the letter R, for Rey. The circumference 
of the muzzle band is eighteen and a half inches, The cir- 
cumference of the second band is thirteen inches. The ex- 
treme length of the piece is forty-four inches. The distance 
between the edges of the trunnions is nine and a half inches, 
their circumference is seven and a half iuches, and their di- 
ameter two and one-eighth inches. The first part or swell 
of the breech, just back of the trunnions, measures twenty- 
one and a half inches. Circumference of tbe breech at its 
thickest part, twenty-one and a balf inches. Thickness of 
its sides, one and a half inches, Internal diameter of the 
bore where breech block closed the gun, three inches and an 
eighth. In the upper posterior third of the breech, on both 
sides, are two slots, measuring two incbes and a half hori- 
zontally by three-quarters of an inch wide. These undoubt- 
ediy were used for passing a transverse bar, that beld the 
block in position during traveling and firing. In the under 
surface of the breech chamber there is an opening, square 
externally, measuring half an inch; it tapers off to a small 
round hole that enters the chamber about its center. One 
can hardly fancy that it was the firing hole. A careful ex- 
amination leads one to suppose that as the block fitted with 
almost mathematical accuracy, this opening was probably 
left to allow air to escape in closing the breech, and permit 
rapid firing, etc. The measurements of the breech cham- 
bers are five and a balf inches longitudinally by four and a 
half inches transversely. 

The gun evidently was designed and cast upon well known 
scientific principles, such as are recognized to thisday. The 
upper part of the breech lock, fitted under a strongly cast 
shoulder of brass, in the thickest part of the side of the bore, 
just inside the trunnions, As stated, the diameter of the 
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shot with lead to secure accuracy of aim, and prevent the 
loss of the gases generated by the explosion of the powder? 

The weight of this very interesting relic of the Spanish 
Main of ‘‘ ye olden days” is probably 125 pounds. In view 
of its antiquity, the symmetrical proportions are excellent. 
While Lieut. Napoleon Bonaparte Wyse’s expedition was 10 
the Darien, three guns of this type were discovered and 
brought to Panama. The gun under consideration was pre- 
sented to Bishop Paul, and the others are in the Paris 
Museum, 
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A NOVEL FIRE ESCAPE, 

A bag or chute made of canvas or other suitable material, 
and open at both ends, is folded regularly and placed upon a 
truck provided with wheels and handles. One end of the bag 
is secured firmly toa frame hinged to the truck in such a way 
| that when raised to a vertical position its lowerends will rest 
l'on theends of the side bars ofthe truck frame. At the 
| hinged end of the frame is arranged a cushion that can be 

placed over the window sill. The endof the bag is secured 
‘to the frame in such a manner that it can be entered through 
ithe frame. The frame is held ‘in a vertical position by 
| hinged side braces, and the top cross bar is of such length as 
| to extend beyond the side bars of the window frame. The 
| lower end of the bag is provided with handles. 
| To use the fire escape the truck is rolled to a window, 
lthe frame is swung to a vertical position, and the bag is 
dropped out of the window. The weight of the chute 
| presses the top cross piece of the frame against the up- 
rights of the window frame. The cushion is placed over 
‘the sill, and the lower end of the bag is held by a few power- 
ful men, who grasp the handles, and thus prevent the bag 
from hanging vertically, as it is necessary that it should have 


























WINDMAYER’S NOVEL FIRE ESCAPE, 


acertain inclination to prevent the persons from sliding 
down too rapidly. The people to be rescued step through 
the frame into the chute and slide down, the speed of the 
descent being checked by pressing the knees and elbows 
against the bag. 

Further particulars regarding this fire escape can be ob- 
tained by addressing the inventor, Mr. A. J. Windmayer, of 
Fort Madison, Iowa. 

i oe 
Dispatch in the Machine Shop, 

The importance of a reputation for promptness in the ful- 
fillment of engagements, and the execution of orders on the 
very day they are promised, is well illustrated by an in- 
cident related in a contemporary, The Industrial World. 

A short time since a party who contemplated having 
some expensive machinery made was inquiring where he 
had best send his order. A friend suggested the name of a 
well known machinist near at hand. The reply to this 
suggestion was: ‘‘ While I know A to be one of the best 
machinists in the town, ‘yet he is so proverbially slow that 
there is no telling when he would complete the work. I 
cannot afford to tuke the chances of his delays.” A didnot 
get the job; it was given to a firm who had a superior 
reputation for getting out work in a satisfactory manner 
with great dispatch. 

This order was the beginning of a very large business, 
and it is safe to say that A’s reputation for negligence lost 
him business the profits on which would, in a short time, 
have amounted to no less than ten thousand dollars. How 
many similar customers A has lost on account of bis lax 
metbods, no one knows. It is probable that his “losses in 
this respect amount to many thousands of dollars, for he is 
only doing a limited business, notwithstanding his reputa- 
tion for good workmanship is second to none, he being 
capable of successfully completing all sorts of the finer and 
more intricate mechanical work. 

There is nothing that can beseemingly more vexatious than 
the customary delays in perfecting machine work. While 
it may be true that in this kind of employment there are 
numerous unexpected occurrences tending constantly to de- 
feat the prompt dispatch of work, yet these difficulties are 
such as can be overcome by the display of extraordinary 


exertion and by paying a due regard to the minute details 














bore anteriorly is three inches; posteriorly, three inches and 
an eighth. Did the early Spanish artillerists cover their 


of the business. Machinists have frequently a fault of ac- 
cepting orders for more business than they can do within 
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the time stipulated. In their endeavors to fill their shops 
with work, they book more orders than they can take care 
of, and hence let their engagements get ahead of them, re- 
sulting too often in delaying important jobs, and in keep- 
ing everybody connected with the business in a bad temper. 

It can readily be conceived that when a man orders a 
machine completed on a particular day, and has made his 
arrangements in accordance with a belief that the machinist 
will live up to his engagement, the disappointment in the 
event of a non-fulfillment must be very great, as in not a few 
cases is also the loss, 

All that some people care for is to get the orders on their 
books, and little regard is paid to the time when they are 
filled. ‘his isa wroog which will operate seriously to the 
discredit of the offending machinist. 
¢If there were no loss of trade, no decline of reputa- 
tion, or other ill-effects of the inexcusable course, a due re- 
gard for doing what is just and right should inspire the ma- 
chinist to do his work promptly and in the best manner. 

When a man leaves an order and agrees to pay a price for 
work done for him, there is an obligation on the workman’s 
part to perform it in manner and form as agreed. Nothing 
avoidable should be allowed to prevent the honest consum- 
mation of this agreement. 

There are occasionally valid excuses for the non-fulfill- 
ment of an agreement to get out machinery ata specified 
|time. In such instances no blame can attach to the ma- 
| chinist, but it 1s safe to say that ninety per cent of the cus- 
tomary delays in machine shop practice might be prevented 
| by intelligent forethought or by extra exertion. 

BS NC a 

Gumbo, 

On the Canadian Pacific Railway, west of Winnipeg, it 
is noticeable that all the prairie land is free from stones, 
For great distances along the line, one busbel of stones could 
not be gathered in fifty miles, In the neighborhood of 
Brandon the soil is gravelly, and there are some large bowl- 
ders, which are striated in the east and west direction; these 
are the only bowlders to be met with for 400 miles from 
Winnipeg. 

The absence of earth-worms and slugs is a marked feature 
of this soil. When dry, it is hard to work; during the sum- 
mer it can scarcely be plowed; whepv wet, it adheres so hard 
to carriage wheels and boots, that it can only be re- 
moved by being scraped off. A very little moisture pro- 
duces this state. It is very difficult to work in this condi- 
tion, as it can searcely be cast off the shovel or the scraper; 
with 20 per cent. moisture it somewhat resembles half-set 
mastic or glue. The most adhesive qualities of this soil are 
termed ‘‘ gumbo.” When ‘‘ gumbo” dries, it bakes too 
hard to be plowed; on several occasions it was taken out 
with picks, in large blocks, and laid by hand in the dump. 
In its worst condition of moisture it will hold the boofs of 
horses working in it and pull their shoes off; this has oc- 
curred repeatedly, and within one hour of their having 
been set. The authors kiln-dried and soaked some of it, and 
found it would absorb 72 per cent. of moisture before be- 
coming “slurry.” 

The frost penetrates the ground to a considerable depth. 
In the excavations for the main sewer in Winnipeg some 
years ago, a layer of frozen clay, 12 inches thick, was found 
8 feet below the surface in the month of August. The pre- 








| sence of frost in the lower layers of the subsoil is not pre- 


judicial tothe growth of the crop. The soi) does not heave 
when the frost leaves it in spring, whicb is a marked differ- 
ence to the clay subsoils of the eastern provinces. Houses 
can be built on sills laid on the surface of the ground; foun- 
dation walls or piles rave to be carried down 8 feet. Frost 
has a beneficial effect on the earthworks, crumbling dowr 
the ‘‘ gumbo” and causing it to fall like fine garden soil. It 
also consvlidates the embankments. 
—_—_—__—_—=9 +0 
Robert Henry Sabine, 

This eminent electrician, who is well known for a variety 
of useful works, died in London on the 24th of October. 
Sabine was born at Dorchester on November 6, 1837, but 
subsequently lived at Bristol with his father, Mr. H. 8. 
Sabine, a solicitor. Educated at Bristol, he entered his 
father’s office at the age of seventeen; but manifesting a pre- 
ference for engineering studies, he was sent to Manchester 
to enter an engineering firm, and there met the late Sir 
William Siemens, who engaged him as an assistant. In 1859 
he went to the Mediterranean on H.M.S, Firebrand to test the 
Siemens deep sea thermometer, and afterward was transferred 
to the Berlin works of Siemens & Halske. He subsequently 
engaged in cable work abroad, and finally left Siemens, 
Halske & Co. to become a consulting engineer in 1867. In 
1871 he became associated with Sir Charles Wheatstone in a 
private factory, which afterward developed into the British 
Telegraph Manufactory. Here the first Gramme machines 
were made, and many interesting experiments in electric 
lighting carried on. Sabine was married to Sir Charles 
Wheatstone’s second daughter. For some years he was in 
partnership with Sir Samuel Canning. His best known 
works are the ‘‘ Electrical Tables and Formule,” which he 
prepared ‘with Mr. Latimer Clark, and his ‘‘ History avd 
Progress of the Electric Telegraph,” which, although over- 
weighted with the productions of Messrs. Siemens Brothers 
to the exclusion of other inventors, is nevertheless a clear 
and correct work. His best known research is on & 
** Method of Measuring the Contour of Electric Waves pass- 
ing through Telegraph Lines,” and his most original inven- 
tion is perhaps the ‘‘ wedge and diaphragm photometer.” 











R 6, 1884,] 
aaa a eee _ 


DECEMBE 








Correspondence. 


———- 





Electricity from Machine Belts, 

To the Editor of the Scientific American: 
Seeing in this week’s (Nov. 15) SciEnTIFIC AMERICAN 
and SUPPLEMENT notes about electricity on machine beltin 
in which I was very much interested, I concluded to 


vg 


Ss 


send 


you a word of my experience, hoping some others may do | 


the same, who may have it. 
We have at present avery marked production of electri- 
city ona pair of elevator engines in a very unfavorable 


place, it being iv a basement of a large warehouse for stoves, | 


This basement is very moist at all times, and the engines are 
well connected electrically through the steam pipe to boiler 
and feed pump, and to the ground by water main, also steam 
traps in the ground; the engines being set on large stone 
slabs. In spite of this, they at all times produce enough 
electricity to be seen. Ihave seen sparks 2!4 inches long, 
this being from the belt to nearest point on the frame of the 
engine. Another effect is that both kinds of electricity are 
produced, the electricity being reversed when the engines 
are reversed. When the belt is running from the lower side 
of drum pulley to engine pulley, positive electricity escapes 
from edge of belt to brake rod. When the belt runs in op- 
posite direction, negative electricity escapes from the frame 
of engine to face of belt. To judge from the experiment 
I made, as below mentioned, a moist temperature does not 
secm to totally prevent the production of electricity. I have 
brushed the edges and face of belt with a handful of moist 
waste, after which the sparks were as usual. Even on rainy 
days I have noticed the sparks to pass the same, when I was 
not able to produce any with the plute machine 

I have no doubt about the sparks setting fire to combusti- 
ble dust. I have burnt holes through papers of severai 
thicknesses. The sparks are of a very bluish toa ye..owish 
color, with a loud crack, the passage of negative being most 
bluish. I notice by running a wire across tbe face of belt, it 
reduces the size of the sparks, but it did not prevent the 
production of same. Have ovied the belis with castor oi 
without producing any change. 

The elevator engines are made by Crane Brothers, of this 
city. They are a pair of 4,000 pounds capacity, double ver 
tical engines, in the basement of the new stove warehouse of 
Rathbone Sard Co., running for two hours every working 
day. 

I have no doubt there are engines in more favorable places 
than these which do not produce electricity. G. A. H. 

Chicago, Ill.. Nov. 17, 1884. 








First Principles for Young Mechanics, 

A well grounded knowledge of the great law or principle 
of conservation of energy should be taught with the multi- 
plication table. It can be so taught if the teachers them- 
selves are certain that there is in the universe only so much 
energy, and that we cannot make one particle more than al- 
ready existed. With a clear uuderstanding of this principle, 
no time will be wasted ip search after perpetual motion 
machines, and fewer mistakes will be made by really earnest 
seekers after improved machines for use or improved 
methods. When a young man brings to me some wonder- 
ful improvement over the ordinary crank motion, some de- 
vice that is to supersede the crank of the steam engine, a 
feeling of utter helplessness comes over me; I know not 
where or how to begin; he has had no opportunity to learn 
the simple laws of mechanics, and to point out the fallacy 
of his argument means to teach him the iaws of mechanics, 
sol can only say to him, ‘ Don’t,” and may advise him 
what books to read. 

We hear or read almost daily of the wonders of science, 
and what is to be accomplished by electricity 
the great power of the future.” Is ita power now? We 
may use it indirectly to drive machinery, we may make use 
of it to propel the cars on our street roads, but is it a power 
in the sense that steam is a power? Let us think of this a 
few moments. We cal! steam a power, and our factories are 
driven by steam power: or we call water when falling a 
power, and we drive the machinery in otber factories by 
water wheels; or we pump water into the reservoirs at Fair- 
mount by water power Where we have no fall of water, 
and where fuel is scarce but wind plenty, we grind corn in 
a mill driyen by wind, and the wind is our power; these 
and other sources of power may be called primary powers. 

Secondary power is that which is transmitted from the 
prime motor to a machine, One machine may be driven by 
belt power, and another may be driven by gearing, etc. 
Electricity, as we now use it, as a power must be classed ip 
its greatest economy with the secondary powers, with the 
belt or the gearing, pot with the steam engine and the water 
wheel. We dig from the earth coal that contains the stored 
up energy of the sun’s heat expended on forests that existed 
long before man came to live on this planet. We burn that 
coal under our boilers, and the steam generated by this ap- 
plication of heat to water is used to drive the piston of the 
steam engine, and from thence 1s the power conveyed by belt 
or gearing by shafts, or even by electricity, to the machines 
to be operated. We can burn up zinc in costly acids, 
and generate electricity that can be used to drive an electric 
engine, and so in turn operate machines exactly as in the 
Case of the steam engine. In this case electricity is a power 
exactly as steam 1s to be considered as a power; and what is 
more, the electric battery will give us more nearly the whole 
of the stored up energy of the metal eaten up in the battery 
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than the most improved steam engine can give us of the | case in ordinary boilers. The heavy cinders and dust, not 
| Stored up energy of the coal that is devoured in the furnaces | being able to rise from the lower small flues into the upper 
|under the boilers. With all this advantage, electric bat- | large ones, fall into a smoke arch in front and can be emptied 
teres are not used to drive machines with any hope of eco-|on the ground at any time. There is another smoke arch to 
| nomical results. |catch the lighter particles of dust and ashes at the end of 


«It is to be | 


| Zine has been gathered from the earth as an ore, it has 
| been converted ito a metal, or the metal has been gathered 
from the ore by means of coal and much labor: its market 
price is measured by the cost of its production. To burn 
up zine at five cents a pound in acids costing but few cents 
| per pound, with a certainty of getting from the metai 70 or 
80 per cent of its theoretical energy in motive force, yet 
makes the venture a more costly one than the burning of 
| coa under a boiler with the knowledge that we are at the 
| best getting but little more than ten per cent of the theo- 
| retical power that lies hidden in that coal. The erectricity 
that 1s now lighting our streets, the electricity that is utt- 
ized in places to drive the street cars, has behind it the 
steam engine or the waterfall, the windmill or some other 
motor. 

By means of a steam engine we drive a dynamo electric 


the larger flues in the rear of the boiler. Thus nothing but 
a hght white smoke passes through the smoke stack in the 
rear and no cinders, sparks, or fire is thrown out 


+8 + 
Oysters. 


The oyster industry is rap:diy passing from the hands of 
the fishermen into those of oyster culturists The oyster, 
being sedentary except for a few days in the earliest stages 
of its existence, is easily exterminated in any given locality, 
since, although it may not be possible for the fishermen to 
rake up from the bottom every individual, wholesale 
methods of capture soon result in covering up or otherwise 
destroying the oyster banks or reefs, as the communities of 
oysters are tecbnicaily termed, The mao difference be- 





|machine, and the electricity thence proceeding lights our 
streets or may be reconverted, with some loss, back into the 
power that created it; for one dynamo machine can be made 
thus to drive another, the electricity being carried from one 
to the other by proper conductors. What, then, 1s erectricity 
as we now use it in the way of power, but as the belts and 
the gearing that carries our steam power to the machines? 
It 1s a belt with more or less slip. But this is not to remain 
so forever The future of electricity as a power is fuu of 
promise. The coal we now squander, using but a smali per- 


| centage of its theoretical dynamic force, is capable of yield 





| ing its energy either as heat or as electricity; and the time | 


will come when we will not burn this coal to boil water, and 
in that boiling lose say 1,000 units of its heat at the moment 
of the conversion of water into steam, lose all this, never to 
| be getting it back, but we will take from the coal its energy 
- the form of electricity, we hope in more near ratio to its 
true valne, and then we can convert that energy into wbat- 
soever other form of energy we may require. The best that 
science can do is to point out just what energy there isin this 
or that source of power. The most we can hope to utilize of 
|this energy as power will never amount to 100 per cent. 
| Nature gives us nothing without exacting something in 
payment. 

A pound of water is the same as a pound of metal so 
far as its power from gravity is concerned. In failing 
through space it will exert just as much force as any other 
pound weight is capable of doing, and no more; it will do 
the work due to one pound falling at any given velocity less 
the friction of the machine or of the moving parts. We 
turn water into steam with a certain knowledge of the 


spring, or we may tear the gases, which combined form 
water, apart, and use these gases in recombination to pro- 
duce power, but less power than was taken to tear inem 
apart, never more, 

Science has made us so sure of these facts that we can 
base our faith on them, and with this knowledge we are 
willing that others than ourselves shal) invest their money 
in machines which are claimed to be able to develop from 
five drops of pure water inclosed in a ball, power enough to 
propel the largest steamship across the ocean. It is 1gnor- 
ance of the unalterable laws of physics that leads ignorant 


ventions that, out of nothing, are to give us great results. 


petual motion machines, so will a man with brain gone 
wrong; the first will quit his folly with more learning, the 
| second finds his bome inthe madhouse. A third and worse 


so. When shrewd ignorance resorts to dishonest methods, 
the confiding public is apt to suffer in pocket.—Coleman 
Sellers. 

en nnn aan ee 


A Smoke Burning Locomotive. 

A new locomotive, invented by Mr. Charles B Coventry, 
tried on the Chicago and Northwestern Railway, has 
given great satisfaction. During two succeeding weeks it 
has been on trial on the suburban trains on the Chicago, 
Rock Island, and Pacific. 


stack. Noi a particle of cinders aud dust was thrown out. 
The smoke that was emitted was thin and white looking— 
much like escaping steam. There was no bad odor from 


people into squandering money on so-called wonderful in- | 


An ignorant man will spend his time pondering over per- | 


class aim to deceive, and, for a time, many a one has done 


The poorest quality of bitumin- | 
ous coal was used, and yet at notime, although at one point) 
it ran 50 miles an bour, did any black smoke come out of the | 


escaping gas, as is the case in ordinary engines. Mr. Coven-| 


tween the oyster industry of America and that of Europe 
| hes in the fact that in Europe the native beds have long 
| since been practica.jy destroyed, perbaps not more than 6 or 
|7 per cent of the oysters of Europe passing from the native 
| beds directly into the hands of the consumer. It is proba- 
| ble that from 60 to 7i per cent are reared from the seed in 
artificial parks, the remainder having been laid down for a 
time to increase in size and flavor in the shoal waters along 
| the coasts. 

In the United States, on the other hand, from 30 to 40 per 
| cent of all the oysters consumed are carried from the native 
| beds directly to market. The oyster fishery 1s every where 
carried on in the most reckless manner, and in all directions 
oyster grounds are vecoming deteriorated, and in some cases 
have been entirely destroyed. It remains to be seen whether 
the governments of the States wii regulate the oyster fish- 
| eries before it 1s too late, or will permit the destruction of 
| these vast reservoirs of food. At present the oyster is one 
of the cheapest articles of diet in the United States, while in 

England, as has been weli said, an oyster is usually worth 
as much as, or more, than a vew laid egg. It can hardly 
be expected that the price of American oysters will always 
remain so low as at present: but, taking into consideration 
| the great wealth of the naturai beds along the entire Atlan- 
| tic coast, it seems probable that a moderate amount of pro- 
tection will keep the price of seed oysters far below the pre- 
sent European rates, and that the immense stretches of sub- 
merged iand along our coasts especially suited for oyster 
planting may be utilized and may be made to produce an 
|abundant harvest at a much .ess cost than that which ac- 
companies the complicated system of culture in France and 
Holland. G@. Brown Goode. 


power that can be gained by using the elastic vapor as a} 
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Animals as Barometers, 


Says a writer in the Oincinnati Enquirer: I do not know 
of any surer way of predicting the changes in the weather 
than by observing the habits of the snail. They do not drink, 

| but imbibe moisture during a rain and exude it afterward. 
This anima, is never seen abroad except before rain, when 
you will see 1t climbing the bark of trees and getting on the 
leaves, The tree snail, as itis called, two days beforea 
rain will climb up the stems of plants, and if the rain is 
going to be a hard and tong one, then they get on the 
| sheltered side of a leaf, but if a short 1ain on the outside. 

Then there are other species that betore a rain are yellow; 
after it, blue. Others indicate rain by holes and protuher- 
; ances, which before a rain rise as large tubercles. These 
will begin to show themselves ten days before a rain. At 
the end of each tubercle isa pore, which opens when the 
rain comes, to absorb and draw in the moisture. In other 
snails deep indentations, beginning at the head between the 
horns, and ending with the jointure of the tail, appear a 
few days before a storm. 

Every farmer knows when swallows fly .ow that rain is 
coming; sailors, when the sea gulls fly toward the land— 
when the stormy petrel appears, or Mother Carey's chickens, 
as they are called, predict foui weather. 

Take the ants: have you never noticed the activity they 
display before a storm—hurry, scurry, rushing hither and 
yon, as if they were letter carriers making six trips a day, 
or expressmen behind time? Dogs grow sleepy and dull, 
‘and like to he before a fire as rain approaches; chickens 





| pick up pebbles, fowls rol. 10 the dust, flies sting and bite 
| more viciously, frogs croak more clamorously, gnats assem- 
ble under trees, and horses display restlessness, 

When you see a swan flying against the wind, spiders 




































try explained that the gases on ordinary engines are usually | crowding on a wall, toads coming out of their holes in un- 
thrown out of the stack, which is the cause of the density of | usual numbers of an evening, worms, slugs, and snails ap- 
smoke. On his engine the gases are all burned, and that is | pearing, robin redbreasts pecking at our windows, pigeons 
what causes the absence of smoke, which results, of course, | coming to the dovecote earlier than usual, peacocks squall- 
in a saving in fuel. The new locomotive presents an entire- | ing at night, mice squeaking, or geese washing, you can pul 
ly different appearance from those now in use. Instead of | them down as rain signs. Nearly all the animals bave some 
having a large, conical-shaped smoke stack in front, | way of telling the weather in advance. It may be that the 
it bas a straight smoke stack, similar to those in use on lo- altered condition of the atmosphere with regard to electri- 
comotives in England and Europe, in the rear just in front of city, which generally accompanies changes of weather, 
the cab. The boiler bas two sets of flues, small ones in the | makes them feel disagreeable or pleasant. The fact thatthe 
lower part and larger ones in the upper part. The smoke | cat licks herself before a storm is urged by some naturalists 
runs twelve feet through the lower flues, and then returns | as proof of the special influence of electricity. Man is not so 
by the larger flues to the rear, where the smoke stack is/| sensitive. Yet many people feel listless before a storm, to 
placed. Thus the smoke traverses twenty-four feet before | say nothing of aggravated headaches, toothaches, rheumatic 
reaching the smoke stack, instead of twelve feet, as is the pains, and last, but not least, corns, 
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' sent themselves may be considered as insurmouctable. In 
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A NEW ELEVATED TRAMWAY WITHOUT RAILS. 
The question of the Paris Metropolitan Railway is the 
order of the day, and not a week passes without the present- 
ation of sume new project, which is very naturally | 
superior to all otbers—at least in the mind of its pro- 


moter. | 





Scientific American. 


base ; and strong in its majesty and popularity, it was able 
to say, ‘ You cannot pass!’ This was the obstacle, the for- 
tunate obstacle if there ever was one, that prevented the 
commission of a piece of foolishness without appeal. 

‘* But, leaving the Opera out of view, would it have been 
possible to allow two elevated railways to pass in such 


Whatever be the future in store for the one that we de-| streets as Montmartre, forexample ? These roads would 


sire to lay before our readers on the present occasion, it | 


bave touched each other, and would have grazed the houses 


would be difficult to deny it its dominant character—origin-' and completely closed the street, A uew causeway would 


ality. The following 1s a resume of the considera- 
tions through which Captain Edward Mazet was led to 
invent his ‘‘ New Metropolitan Rai!lway without Rails, 
Cars, Bridges, or Tunnels.” The sequel will show in 
what measure the system justifies its appellation. Two 
systems of metropolitan railways are in presence, viz., 
the underground and the elevated. Captain Mazet 
makes short work of the former of these: ‘‘ What pre- 
vents and always will prevent the establishment 
of the first of these systems in such a city as 
Paris, is that it would bave been necessary at the 
original formation of the city, in view of its present 
and future extension, to combire in advance the differ- 
ent routes that would bave to be taken later on, without 
any possible entanglements, by the sewers, the water 
and gas mains, and the telegraph and telephone tubes, 
ete., and finally to make provision fcr a free and sufficient 
space in which adouble track railway could run without the 
necessity of chunging any of the sewers, mains, etc., now ex- 
isting. 

‘But, as one could not foresee what Paris would become, 
any more than we can divine what it will be in future time, 
and as we are, moreover, convinced that this impossibility 
of divining will be perpetuated to future ages, we believe 
that we can put forth the opinion that the material and fin- 
ancial difficulties that bave accumulated since the first 
tribe settled upon the banks of tbe Seine, up to our own 
day, will now and forever prevent the establishment of an 
underground line at Paris. 

In sum, the creation of such a line should precede the 
creation of tl.e city in which it is to be established, since, | 
when a city is in existence with all the arteries indispens- 
able to its life, the material and financial difficulties that pre- 





the second place, the creation of an underground railway 
cannot precede the creation of a city where it is to be estab- 
lished, since the necessity of such a line only makes itself 
felt when there is an agglomeration of inhabitants, that is to 
say, a city. 

** We see that, on the one hand, they ought to precede, and 
that, on the other, they cannot, and so we conclude that city 
underground railways must be rejected.” 

Captain Mazet allows ten years for the construction of an 
underground, and passes in review the present means of lo- 
comotion, that have become entirely insufficient, in order to 





demonstrate that an immediate solution of the problem is 
necessary. 

‘It is necessary that we shall in six months be able to 
travel in Paris with a speed of 24 miles per bour, and that 
trains shal! pass in all the principal streets every two min- 
utes,” 

The following is the judgment that he pronounces upon 
elevated roads : 

‘“*Foreseeing the antipathy of the Parisian to an under- 
ground road, an endeavor had to be made to seek another 
mode of carriage, and, for a certain length of time, a pro- 
ject for a railway running over bridges has been under 
study. 

“This would have required the erecting of bridges upon 





Pillars in all the priacipal streets and boulevards, and it is 
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Fig. 1. 


have been created on a level with the first stories, while 
horses and carriages would bave moved about in a forest of 
cast iron pillars. 

‘Financially speaking, the affair was a colossal one. Mr. 
Songean, the president of the Municipal Committee, spoke 
of nothing less than a billion and a half. In face of these 
figures, which carry alarm with them, [shall go no further,” 

In the system proposed by Capt. Mazet there is no change 
made in the configuration of the city. In principle, it con- 
sists of a series of cast iron columns, 30 or 45 feet apart, 
upon which slides a boat or aerial car which is long enough 
to always rest upon two columns at once. This car is formed 
of double T irons connected by cross bars and diagonal stays 
made of light iron. The bottom slides, through the interme- 
dium of rollers, in grooves in the columns serving as track 














Fig. 2. 


(Fig. 1). The engine room is in front, and the brake is at 
the rear. The rest is reserved for passengers. Fig. 2 gives 
a transverse section of the car, and shows how it is sus- 
pended, and also the form of the columns. 

Fig. 3 is a perspective view showing the boat-cars runuing 
in the boulevards. 

The lower part of the boat-car’projects only about 314 feet. 
Upon placing the columns in the line occupied by the trees, 
the external side of the car would be perpendicular to the 
edge of the sidewalk. The posts or columns replace the 
present lamp posts. They are about 15 feet in height, 4 feet 
in diameter at the base, and 20 inches at the top. The 
grooves are slightly fan-shaped on each side, to serve as a 
guide to prevent the car from missing a support, should 
the wind or vibrations give it an oblique direction. 
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tubes at the base of the columns, and actuating the rollers 
through intermediate gearing, or by means of compressed air, 
steam, electric conduits, etc.” 

We think it would be simpler and more practical to imi- 
tate what has been done in telpherage by Mr. Fleming 
Jenkins, to leave the motor on the car and lead the cur- 
rent from a central station by underground conductors, with 
contacts on each column. The endless cable arrangement 
appears to us impracticable. The sameis the case with 
the system of propulsion consisting of a complication 
of racks and clicks, which would necessarily furnish 
abrupt and jerking movements. 

We have no intention, however, of making a com- 
plete technical criticism of Capt. Mazet’s project; it 
has sufficed to indicate the prominent lines of his 
very original idea. Carried out upon a small scale, it 
will obtain a certain success at fairs, and somewhat 
rejuvenate those wooden horses whose antique form is 
ry beginning to tire amateurs. Alongside of this recrea- 

tive application there is another and more important 
one proposed by Capt. Mazet, and that is the use of the 
system for crossing rivers, marshes, plains, and pre- 
cipices. This is shown in Fig. 4. Aside from the eco- 
nomic question resulting from the suppression of arches, 
and the facility of construction, a still more important 
advantage would be gained, and that is the facilitating of 
navigation through the rivers being no longer closed by 
those barriers which at present fix a limit to it. A glance at 
Fig. 4 will give a better idea of the matter than a long ex- 
planation.—ZLa Nature. 
or oe 
Liquefaction and Color of Ozone, 

Tbe most important discoveries during the past three years 
concerning the properties of ozone are those made by 
Hautefeuille and Chappuis. They found that ozone is a blue 
gas, the color appearing sky blue even when only so much 
ozone is present as is obtained in the ozonation of the oxy- 
gen contained in a tube a meter in length by the silent dis- 
charge. Furthermoré, they found that under very great 
pressures the condensed gas becomes indigo blue. If the 
pressure is increased to 75 atmospheres and then suddenly 
relieved, a dense white cloud is formed, showing the begin- 
ning of liquefaction, while the same phenomenon does 
not take place with pure oxygen until a pressure of 300 at- 
mospheres is attained. The ozune must be compressed 
slowly and with constant cooling, otherwise it will explode 
with evolution of heat and light. By mixing the ozone with 
carbon dioxide, and theu submitting the mixture to great 
cold and pressure, Hautefeuilie and Chappuis succeeded in 
obtaining a deep blue liquid, the blue color being due to the 
liquefied ozone. 

The same observers have studied the absorption spectrum 
| of ozone, and accurate measurements of the same have been 

made by W. N. Hartley. The latter has extended the re- 
search to the absorption of certain parts of the sun’s rays 
by atmospheric ozone. By this new optical method he has 
arrived at the conclusions: 1st. That ozone is a constant 
constituent of the upper atmosphere. 2d, That it is present 
in larger amounts in the upper than in the lower part of 
tbe earth’s atmosphere. 3d. That it is the cause of the blue 
| color of the sky.—Prof. A. R. Leeds. 

Scientific Ballast, 

Some years ago a most interesting find of fossils was made 
at the Portland stone quarries, They were of high scientific 
' value, and it was decided to send them to Yale College for 
preservation and study. They were accordingly loaded upon 
a flat car at Middletown and sent on their way, a car load of 
them. It was at that time that the fine stone bridge of the 

















“The motor may be either an electric one, supplied by 











Fig. 3. 


upon these that the trains would have run on a level with 
the first stories of the houses, which then would have passed 
to the state of ground floors, while the shops, the ornaments 
of Paris, would bave descended into the cellars. It would 
have been senseless—still more so than the underground. 
Paris, that coquette who passes all her time and spends all 
ber money in embellishiug herself, would have been forever 
disfigured. 

** Hideous bridges of cold-gray cast iron, hiding the 
houses, the hotels, the Opera. would have proved a mortal 
blow to Paris, which would have soon passed to the state of 


a-borough. 





A NEW ELEVATED TRAMWAY WITHO 





‘* Fortunately, the Opera was there, well seated upon its 


Faure-Sellon-Volckmar, or Reynier, or Ayrton & Perry ac- 
cumulators, or a steam one, without smoke, or a compressed 
air or carbonic acid one. 

‘* If, in order to render the car lighter, or in order to ob- 
tain a greater seating capacity. the engine were done away 
with, the motive power would be furnished hy a central 
station, which would set a roller or a wheel in motion. 

** The lower part of the car, which passed over this roller 
or wheel, would be threaded s0 as to prevent sliding, and 
the car would follow its route by being carried along by the 
revolving rollers at each post. 

“The power might be transmitted from the central station 
by means of an endless cable passing through underground 
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Fig. 4. 


Consolidated road was being built across the Farmington 
River, at Windsor, After the arch of the bridge was set, 
the space was filled in on top with quantities of broken trap 
rock from the companies’ quarries at Meriden. This broken 
stone at just this time was being drawn to Windsor by the 
cars for this purpose. The conductor of one traiu discovered 
the car load of fossils side tracked at Berlin, and felt sure 
that it was a lot of baliast for the Windsor bridge which had 
been accidentally left behind. With commendable zeal he 
fastened to it at once, and drew it on to the bridge. There 
the rare fossils were dumped with the other stones, and 
there to-day they lie in the solid flooring of the massive 
bridge.—Hartford (Conn.) Courant. 
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THE CARBON BLAST. 


Stieutific American. 


Centenarian Women. 





We have recently had brought under our notice a new| Mrs. Phebe Brockway died at Union Springs, N. Y., on 
principle of extinguishing fires, It is the invention of Mr. | the 14th of November, 1884, at the remarkable age of 112 


Jobn K. J. Foster, and is being introduced in London. 


it has an uptake, C, for steam from 
the boiler or jacket, and another, D, 
for the products of combustion from 
the fire box, B. E is a fan draw- 
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THE COLLADON FOUNTAIN. 
In my lecture courses I have often endeavored to render 





visible to all the pupils assembled in the amphitheater the 


? ‘ years. She had four children, of whom three are still living, | different forms that are assumed by a stream of water issu- 
In our engraving, A is a boiler or the jacket of a firebox, Mrs. Marshall Whipple, aged 80, Mrs. Menzie, and William | 


B. in which a fire is burnt for the purpose of vitiating air.' Brockway. Mrs. Brockway was well known as a strong onal 








ing the products of combustion from 
the firebox, B, througb a pipe, F, 
connecting the uptake, D, with the 
fan casing. Gis a similar pipe cou- 
necting the steam uptake, C, with 
the discharge outlet of the fan. H 
H' are throttle valves coupied so 
that when H closes the outlet 
through the chimney, H' opens a 
passage through F to the fav, and 
vice versa. A Similar pair of coupled 
valves, I I’, control C and G. Sis 
a small bigh pressure boiler supply- 
ing steam to an engine, K, which 
drives the fan. Its chimney is con- 
nected with pipe, F, by a pipe, L, 
and a similar pair of coupled valves 
is provided to control the communi- 
cation. M is the exhaust pipe of 
the engine leading to the uptake, C, 
below the valve, I. N is an open- 




















ing from various orifices, and it wae for this purpose that 


I was led to illuminate ivternally a stream placed in a dark 


space. I bave found that such an 
arrangement is well adapted to meet 
the object 1 bad in view, and that, 
moreover, it offers in its results 
one of the most beautiful and curi- 
ous experiments that can be per- 
formed durivg a course of lectures 
on optics. 

The apparatus that I use for these 
experiments consists of an oblong 
vessel, about three feet in beight, in 
one of whose sides, a little above the 
base, there is an aperture into which 
are screwed different diaphragms in 
order to vary the size and form of 
the jet. This latter escapes from 
the vessel in a horizontal direction, 
In order to illuminate it internally, 




















ing in tbe suction pipe, F, of the 
fan closed by athrottle valve, which 
is only opened when ordinary pure 


an aperture is formed in the back of 
the vessel, and to this there is fitted 
a convex lens, while outside of the 
vessel there is added a short, hori- 
zontal, internally blackened tube 
designed to prevent the rays that 
are oblique with respect to the axis 
from entering the vessel. 


THE CARBON BLAST FOR EXTINGUISHING FIRES. Piicdeiinetes to gleccd in oduh 


air is to be admitted to the fan to clear a room of the vitiat-| active woman, who enjoyed excellent health until within a 
ed air after a fire. P is the delivery pipe of the fan, made of | short period of her decease. 


metal in short lengths, fitted together telescopically. 


Other At Beaver Brook, Mass., on November 14, 1884, the 100th 


similar telescopic pipes, P', may be added on by screw coup- | yeur of the life of Mrs. Elizabeth Putnam was celebrated by 
lings, or the delivery pipe may be otherwise constructed. | her children. Tbe aged lady is still very vigorous, memory 
The fly wheel of the engine is connected to the crank | and all faculties in good condition. She has had twelve 


shaft by a clutch, so that it may be thrown in and out of | children, six sons and six daughters, all of whom grew up | 


. ° ° ° | 
gear by a handle. r, to enable the fan to be driven by hand | and were married. Two sons and three daughters still live. | 


at first by a handle, T, on the fly wheel, for the purpose of | All the children lived to be over 66 years of age except two, 
creating a draught in the furnace of boiler, 8, the valve, I', | one of whom died at 30 and the other 34. There have been | ly small angle to canse them to undergo a total internal re- 


then being shut, and the fan drawing air through the | 


pipe, L. 


are living. 


We thus have what theoretically appears to be a very per- ausarsinpeniciieangs diageiililtiliacniintiiiiaipisii 


fect means of extinguishing fires, and which we hope soou | 
to see tried in practice. Our engraving shows an roe 
adapted for fire brigades, but for mills and factories gene- 


rally the fan may be so adjusted to the furnace of 
the ordinary boiler as to be ready at any moment. 
Steam may be allowed to mix with the vitiated ai 
if advisable. 

The fan would draw the atmospbere through 
the fire box, the oxygen would be destroyed, 
and could he conveyed into any room in the 
factory at will by afixed sheet iron conductor of 
sufficient dimensions, having branches with valves 
to communicate with every room. In case of fire 
the fan could be turned by manual labor, when, on 
the valve leading from main flue into the room that 
is on fire being opened, in two minutes the room 
would be filled with vitiated air and the fire ex- 
tinguished. 

This same appliance, by simply opening one 
valve and shutting another (automatically), could 
be used to exhaust the warm, feetid air out of 
any or all the rooms in the factory, or to force 
fresh air into the rooms at will. The whole of this 
apparatus wonld be of little cost, and when applied 
in the case of small fires, could not do harm as in 
the case of extinction by water; 20,000 feet of cubic 
air per minute can be put into circulation by hand 
power alone. The apparatus in this connection 
would be stationary, aud independent of any other 
appliance, 

For use by railroad companies the bose could 
be attached to the funnel of an ordinary loco- 
motive engine. In case of fire at a station or goods 
department. all that would be required woul: be to 
run the engine near the fire, attach the tail pipe of 
the fan to the funnel of the engine; the air drawn 
through the fire would be vitiated or deprived of 
oxygen, and conducted by the blast conducting 
pipe into the burning building, and the fire would 
be got under at once. Another important applica- 
tion is that of ships. For steamships the fan could 
in case of fire be attached to the funnel exactly as 
for locomotives. With Foster's carbon blast the 
Vitiated air could easily be conveyed into any part 
of a ship’s hold, If the hold, or any room in a ves- 
sel, was filled with vitiated air and steam, no fire 
could live many minutes, For ventilation purposes 
the apparatus would also prove very useful. In 
short, there appears to be a wide field of usefulness 


for this invention, and we look forward with interest to its 


Practical introduction,—ZJron. 
————————2—+ 


Yellow Dye. 


COLLADON’S FOUNTAIN, 


berries; this is the Jawne solide, an azo color fixed with | 
acetate of chromium. Poirrier has shown that it can be 


Tae making of large lenses isa matter of many diffi-| used like the Persian berry yellow, and that it can be sold 
culties, as may be inferred from the fact that there have| cheaper. If fixed alone, the Jawne solide gives fine orange- 


been nineteen failures to cast the thirty-six inch glass for | yellow tints of much solidity, and resisting soap anc 


the great Lick telescope to be mounted in California. 





—Manchester Textile Recorder. 











tion of producing a yellow dye, to compete with Persian 


room, one of the window shutters 
of the latter may be provided with an aperture for adapt- 
ing the blackened tube to, and a fascicle of selar light may, 
by means of a mirror, be thrown parallel with the tube’s 
axis. One may also employ with advantage an oxyhydro- 
gen or electric lamp which throws a fascicle of borizontal 
light, as shown in the engraving. The luminous rays trav- 
erse the lens and the liquid, and converge in the aperture 
through which the stream is escaping; and when once they 
have entered the latter, they meet its su: face at a sufficient- 


42 grandchildren and 24 great-grandchildren, many of whom | flection. The same effect is produced at every new point 


of incidence, so that the light circulates in the transparent 
jet as in a pipe, aad follows all {ts inflections. 

If the water be perfectly limpid, and the aperture of the 
diaphragm very sharp, the jet will be scarcely visible, al- 


A. Poirrier, of Paris, has taken the first step in the direc- | though a very intense light is circulating withio it. But at 


every point where the jet meets a solid body that 
interrupts it, the light which it contains escapes, 
and the points of contact become luminous. So, 
upon the jet being received in a vessel that stands 
horizontally, the bottom of such vessel will be illu- 
minated by the light that issues from the apparatus 
through the jet. If the stream is falling from a 
great height, or if its diameter is but a few millime- 
ters, it will be reduced to drops at its lower part, 
and it will be there only that the liquid will be illu- 
minated, and every point of rupture of the jet will 
throw outa bright light. If a continuous jet is 
falling upon a surface capable of a certain number 
of vibrations, the vibratory motion will be commu- 
nicated to the liquid, and the latter will then be 
broken to some height above the vibrating plate. 
This experiment of Savart, as well as several others 
that he has studied, and described in the Annales 
de Chimie, may be repeated and rendered visible by 
this new process. It will be understood. moreover, 
that it would be just as easy, by means of reflect- 
ors, to illuminate a jet that bad any other direction, 
or to illuminate the interior of the jet with all the 
colors of the prism by interposing colored glasses 
between the lamp and blackened tube exterior to 
the apparatus. The only essential precaution to 
take is to use water at the tempcrature of the room 
in which one is operating, in order that no moisture 
may be deposited upon the Jens. In experiments 
designed to render the jet visible near the orifice, in 
order to study the contractions of the stream, it is 
indispensable to render the liquid turbid by means 
of some solution or other or by dust. The light 
will thus be dispersed at the jet’s exit from the ori- 
fice, and the liquid will become luminous at the 
upper part. 

A fact that may be always observed with this 
apparatus is that slight blows against the vessel, 
near the orifice, made with a hard body, break the 
jet in the very plane of the oritice and produce 
therein true fissures, which are easily seen and 
which are very brilliant. Sometimes these tissures 
do not close immediately, but continue in the stream 
for some instants.—D. Colladon, in La Nature. 
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CANVAS bags, it is said, can be made as im- 
pervious to moisture as leather by steeping it in a de- 
coction of one pound of oak bark with fourteen pounds 
of boiling water, this quantity being sufficient for ‘eight 
yards of stuff. The cloth from which the bags are 
made bas to soak twenty-four hours, when it is taken 


1 light. | out, passed through running water, and hung up 


dry. . 








Old Furniture and New. 

The present rage for old articles of household use, table 
decoration, and persoval adornment is a whim of fashion, 
in many instances the coveted articles having no element of 
propriety in our modern life. Very few of them are valu- 
able in the light of sentiment, having no association with 
beloved friends or with historical events, 

But apart from these considerations the love for genuine 
old relics of furniture, especially, has an excellent reason 
for its being. There are really valuable and useful articles 
of household economy which unreasoning style bas relegated 
to the second-hand furniture store, to the attic, or tothe barn, 
or perhaps ruthlessly destroyed, and which bave been re- 
placed by modern articles far inferior. The present spring 
seat sofx with its tufted cushions and tortoise back seat is 
vot half so inviting and restful as the old-fashioned, flat 
seated, broad sofa, long enough to receive the outstretched 
form of a six-footer, and broad enough to hold him safely 
if sleep overtook bim. Many of these articles are of solid 
wood with no suspicion of veneering, and their forms are 
really more elegant than those of to-day. Modern veneered 
and upholstered furniture requires repairing every few 
years, or is worn beyond revamping within the recollection 
of aten year old cbild. Jt isa source of regret that with 
the rage for antique furniture there is not also a demand 
for old time honesty in workmanship. 

In spite of the sneer against the old style straight backed 
chairs, most of the old style furniture was made for con- 
venience. There never was amore convenient article of 
furniture than the old desk and drawers combined—drawers 
below a folded-back desk, the back being pigeon holed, and 
the desk on hinges to be let down to form a writing shelf, 
and projecting far enough forward to give room for the 
writer’s knees. The cupboard was another useful article 
for the kitchen or the dining room. It contained two or 
more wide drawers, with doors above them opening on 
sbelves and racks, the whole standing on legs high enough 
to ad mit of sweeping under the cupboard. Memory recalls 
one, the framing and ends being of white walnut or hickory 
and the door panels and drawer fronts of cherry, both na- 
tive woods, the creamy white of the hickory contrasting 
finely with the warm wine red of the cherry. These colors 
were set off by pendent pulls and door key escutcheon of 
polished ungilded brass that could be repolished and kept 
from the dilapidated appearance of the worn gilded brass 
of the present. Such an article of furniture would give an 
air of substantial comfort to any modern home. 

The inferiority of modern made furniture cannot properly 
be attributed to machine duplicated work; it is as possible 
to make first class work by.duplicating by machinery as by 
band; else our hand tools and machine tools would be much 
more costly than they are. But it is undeniable that most 
of the fursiture made within the memory of the elderly por- 
tion of the present generation compares favorably with 
that now made, io durability and integrity of workman- 
ship. In these qualities it would be well if our manufac- 
turers shared in the rage for the antique. 

RO - 
A Sheet of Letter Paper May Move a Ton One Mile, 

The modern cargo steamer has now become a wonderfully 
economical freight carrier, especially as regards consump- 
tion of fuel. A freight train run under the most favorable 
conditions seems wasteful in comparison. The Burgos, a 
modern steamer especially built to carry cargo cheaply at a 
slow speed, lately left England for China with a cargo 
weighing 5,600,000 pounds. During the first part of the 
voyage, from Plymouth to Alexandria, the consumption of 
coal was 282,240 pounds, the distance being 3,380 miles. 
The consumptiou per mile was therefore only 83°5 pounds, 
and the consumption per ton of cargo per mile 0°028 pound. 
In other words, half an ounce of coal propelled one ton of 
cargo one mile. Assuming that paper is as efficient a fuel 
as coal, we bave, says the Railroad Gazette, only to burn a 
letter ov board this steamer to generate and utilize enough 
energy to transport one ton of freight one mile. It is diffi- 
cult to realize that such a trifling act as burning a letter in- 
volves such a waste of useful energy, or can have any re- 
ference to the energy sufficient to perform a feat which, un- 
der less favorable circumstances, requires a couple of horses 
and a teamster for about balf an hour. 

The best locomotive performance in this country of which 
we can find any authentic record gives a consumption of 
about two ounces of coal per tun of freight hauled one mile 
at the rate of 13 miles an hour including stoppages. On 
lines having grades of from 53to 70feet per mile, the con- 
sumption often rises to 5 ur more ounces of coal per ton of 
freight hauled ove mile. 

The engines of the Burgos are on what is termed the 
triple compound system, the steam being expanded in three 
cylinders io succession. The boiler pressure is 160 pounds 
per square inch, The average speed at sea in all weather 
is very nearly ten miles an hour. 


: A Beautiful Slide. 

A very beautiful polariscope slide may be made, says the 
Microscope, as follows: Heat a slide unti) it will melt a small 
portion of a meuthoi pencil as it is drawn evenly back and 
forth over a perfectly clean surface. Do not use more heat 
than necessary to melt the material everly. Then, as it 
commences to crystallize, arrest its progress frequently by 
passing the slide quickly over the flame of your spirit lamp; 
soon the crystallization will be completed, a little at a time, 
and a very desirable slide will be the result, 
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DR. OTTO GMELIN’S CUPOLA. 

The cupola shown in the annexed engraving was invented 
by Dr. Otto Gmelin, of Buda-Pesth, for smelting iron, cop- 
per, or other metals, and has during the last few years won 
ground in Austro-Hungary, and is now also being iatroduced 
in Germany. 

The illustration hardly requires any further explanation, 
considering the simplicity of the principle on which the 
furnace is constructed. Two concentric cylinders of boiler 
plates with two annular spaces between them, closed at the 
bottom, and open at the top, are placed on a foundation ring 
of brickwork. Cold water enters the annual space at the 
bottom, and the warmed water flows off below the upper 
edge of the cylinders. 

The interior of the inner boiler-plate cylinder is, says Zn- 
gineering, made rough, and is covered with fire-clay. The 
ciscular space between the two cylinders is covered ever by 
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DR. OTTO GMELIN’S CUPOLA. 


a cast-iron plate which lies loosely on the top of the two 
cylinders, Two circular grooves in the cast-iron top plate 
maintain the two cylinders at the correct distance from 
each other. 

The outlet of the metal and of the slag takes place through 
tubular boiler-plate connections passing through the water 
space and attached to the inner and outer cylinders. The 
construction bas lately been considerably simplified and 
strengthened by making the inner furnace cylinder of a 
welded tube, with tubes for air inlets welded on all in one 
piece. 

The novelty of the above construction consists chiefly in the 
cooling of the smelting furnace by water without usivg an 
air-tight water space. The inner cylinder can expand and 
contract without any resistance as the temperature in the fur- 
nace changes, and the cousequence is that repairs are hardly 
ever required. The first furnace built upon this principle 
has now been at work daily for the last 2} years without 
ever having required any repairs to the boiler plates of the 
cylioders. The smelting operations can therefore also be 
kept up for any length of time without interruption. The 
energetic cooling of the inner smelting cylinder, which takes 
place with this system of furnace, is also stated to afford ad- 
vantages as regards the saving of fuel (equal to 6 to 8 per 
cent) and the decrease of burnt metal as well as the good 
and equal quality of the castings. The upper part of the 
furnace never gets hot, and the coke does not begin to burn 
until it arrives at the lower part of the furnace, where the 
smelting process takes place. The carbonic acid formed 
here escapes unchauged without being reduced to carbonic 
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oxide as it passes through the upper charge of the furnace. 
The metal thrown in at the top of the furnace arrives com- 
pletely unchanged into the smelting zone, where it is brought 
to the smelting point at once by a very strong blast. 

The furnace remains al ways round and smooth, which is 
also a very important feature with regard to economy of 
coke and good quality of the castings. It is likewise unaf- 
fected by chemical action, and the quality of the castings 
will therefore be considerably improved by the fact that this 
furnace admits of an addition of any quantity of basic sub- 
stances without any risk of damage. 

This furnace offers special advantages in cases where 
scrap iron can be had cheaply, as on account of the small 
consumption of coal and silicium much more scrap iron than 
usual can be used along with the pig iron, without any fear 
of obtaining hard castings. Tbe arrangement also offers ad- 
vantages in cases where it is necessary to produce special 
qualities of castings—for example, bard castings—as the 
foreman can with much greater accuracy calculate the pro- 
portions of the materials to be put into the furnace to pro- 
cure an even quality throughout, than he can with ordinary 
cupolas. 

The firm of Ganz & Co., of Ofen, who have a very high 
reputation for their chilled rolls, is now altering all sits fur- 
naces to Dr. Gmelin’s principle, and a number of other firms 
of high standing have also adopted Dr. Gmelin’s furnace; 
namely, the machine factory of the Hungarian Government 
Railway, Buda-Pesth ; the Ozterr Alpine Montangesellschaft, 
Vienna; the Austro-Hungarian Government Railway, 
Vienna; the Eisenhutte, Undine; Count Waldstein’s Iron 
Works, Sedlec, Bohemia; and Howaldt Brothers, Kiel, Ger- 


many. 
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A Mexican Iron Mine. 


A correspondent of the Alta California, describing the 
wonders of the Cerro del Mercado in Durango, owned by 
the Durango Iron Mountain Co., of Chicago, says that the 
vast deposit comprising it is not a miue, but a yard for stor- 
ing iron ore, the floor of which is iron. Its dimensions are 
grander than all the combined iron ore yards of Europe, 
added to all that there are in the United States. Itis nearly 
amile in length, nearly a fourth of a mile in width, and 
towers 650 feet above its ponderous base. This is, I have 
reason to think, not one-hundredth of the ore in the prop- 
erty —40,000 acres—which comprises the area covered by the 
company’s purchase, for the mountain above gronnd, which 
measures fully one billion tons of ore, is but the peak of an 
immeasurable mountain, which nature bas, in no exceedingly 
remote period, formed by eruptively metamorphosing other 
forms of iron ores than the prevailing ones, which at present 
comprise the mountain. At one-fourth and one-half mile 
points from the base of the iron mountain, on the com- 
pany’s grounds, are other lesser peaks of iron. The low in- 
tervening lands are but coverings over iron ore. 

The iron ore of the deposit has no intermingling rock, no 
debris like clinkers out of or from a buge smelting hearth. 
The ore is maguetic oxide, producing a forged iron equal to 
the best in the world and far superior to the English, be- 
cause made with charcoal and because there is abundant 
reddish oxide of iron present, which affords a liquid very 
necessary for the elaboration of steel. The whole mountain 
undoubtedly will yield an average of 6214 per cent, or five- 
eighths iron of the weight of the ore. Charcoal, for the 
making of which there are worlds of forests, is cheap, and 
so is labor. The ore is in bowlders, It is already mined. 
This is ore that is unusually magnetized. A piece of it attracts 
the needle at one end and repels it at the other. There is 
limitless coal on the Pacific slope should any but charcoal 
be needed. All needed accessories for mills for working 
iron ore after being smelted, and for manufacturing pur- 
poses, are near at hand, There isa great abundance of both 
heavy and light building timber, water for power, moulding 
and building sand, fire-brick clay, stone, lime, and the Murga 
River on the grounds. Mexico, by her heavy duties on iron, 
shields the owners of Iron Mountain. Nails, spikes, borse- 
nails, wagon and other springs, are charged 5% cents per 
pound, Plate iron for tin (and ores of the latter are abun- 
dant) is 6 cents per pound; steel is 3 cents; irov chain, 444 
cents; iron columns, much needed in the styles of architec- 
ture used generally, are 13 cents duty per pound; screws of 
all kinds and iron bedsteads, 81g cents per pound. This 
grandest of al) iron deposits known to man is so conveniently 
located, so cheaply worked, and its product so pressingly 
demanded by the wants of its 12,000,000 people, that in the 
mining and metallurgical world it is peerless as an indus- 
trial enterprise. 
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A Chance for American Inventors. 


Senor Don Matias Romero, the Mexican Minister, bas 
transmitted to the Secretary of State, at Washington, a de- 
cree issued by the State of Yucatan, Mexico, offering a prize 
of $20,000 to the inventor of a machine which shal! success- 
fully extract the fiber from henequin, under the following 
conditions: It must be automatic and not require skilled 
and experienced workmen to manage it; it must be entirely 
free from danger to the operators; it must require less mo- 
tive force than the machines now in use with relation to its 
producing power; it must increase the production or extrac- 
tion of the fiber within a given time, diminisbing its loss, 
compared with the various machines in use. The reward is 
to remain open for three years, and is without prejudice to 





the right of proprietorship and of patent.—Zhe Iron Age. 
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Wood Preservation, 

One of the greediest mouths which the forests of the 
United States are required to fill is that of the railway de- 
mand for ties, bridge timber, etc. According to Poor's 
Railway Manual, there were in the United States at the 
close of 1883, 121,592 miles of railways. The average num- 
ber of ties needed per mile of track is 2,820, and the dura- 
tion of a tie averages about six years; hence the annual con- 
sumption of ties by all the railways of the country amounts 
to the stupendous total of 57,148,240. This number of ties 
represents, at the lowest estimate, 144,208,933 cubic feet of 
timber, enough to make 1,714,447,700 feet of lumber. At 
20 cents a tie, the value of the ties laid yearly foots up 
$11,429,648. The amount of white pine cut in the Nortb- 
west in 1883 was not four and a half times larger than the 
above figures, a comparison that readily shows how much 
timber this one branch of the railway industry demands. 

It must be borne in mind that we have on!y given statis- 
tics here of the number of ties required for the existing rail- 
ways, but this large total is being continually increased by 
the construction of new lines of road, and we have omitted 
any estimate of the quantity of timber in other forms re- 
quired for railroads, wharves, bridge timbers, etc., etc, 

In view of this enurmous draught on the forests of the 
country, itis evident tbat the time is approaching when 
scarcity will cause an advance in price. The not remote 
prospect of such an advance, as well as the present economy 
of a proper preservative treatment, has induced several rail- 
roads in the United States to conduct experiments looking 
toward some feasible means of timber preservation; and the 
American Institute of Civil Engineers has been for some 
time past collecting information regarding the various pro- 
cesses for this purpose, with the object of embodying such 
information in areport to be shortly given to the public. 
The question of timber preservation is one of national im- 
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serving substance required «is less than for ties, and if for 
use uuder water or exposed to the attacks of the teredo the 
largest amount which can be forced into the w ood becomes 
necessary. 

The apparatus needed for treating timber by this method | 
is simple and comparatively inexpensive. It consists of a 
cylinder of boiler plate, the size of which depends upon the | 
dimensions of the timber to be treated. This cylinder is | 
made strong enough to resist a pressure of 300 pounds per | 
Square inch, and hasa track extending for its whole length 
along the bottom, the ends of the cylinder being closed by | 
strong iron doors, provided with suitable means of render- | 
ing them air and water tight. Iron cars, having wheels of 
small diameter fitting the track on the bottom of the cylin- 
der, are provided to carry the timber or ties while under 
treatment, A steam boiler with vacuum and force pumps, | 
and also reservoirs fitted with steam coils for containing and 
heating the preservative substance, are also provided. The 
operation may be briefly described as follows: 

After the cars loaded with the umber for treatment are 
run into the cylinder and the doors closed, steam at about 
100 pounds pressure is injected into the cylinder, and the 
supply continued for a length of time depending upon the 
nature of the wood and its dryness. The steam is then shut 
off, and the vacuum pumps started and kept at work as 
long as any liquids or vapors are obtained. The vacuum | 
pumps are then stopped, and the hot preserving liquid al- 
lowed to flow from the reservoir into the cylinder until it is 











| filled. After this the force pumps are started, and their action | 

‘maintained until the pressure iv the interior of the cylinder 

| rises to about 100 pounds per square inch, the pressure be- 

|ing maintained at this point until a sufficient quantity of 

| creosote oil or other preservative liquid is forced into the 
cells of the wood. The force pumps are then shut off, and | 

| the creosote oi] or other liquid contained in the cylinder dis- 


portance, and as it is the aim of this journal to keep its | charged into a suitable cistern, after whici: the doors at the 
readers informed in regard to everything connected with the ends of the cylinder are opened and the car carrying the | 
lumber interest, we do not think we need to apologize for | timber or ties run out. 
devoting considerable space to an account of the causes of | When wood has been creosoted in the manner described, | 
the short life of timber used by railways, together with a | paying proper attention to the complete removal of water and 
description of some of the methods for its preservation. | juices previous to the injection of the creosote, the density | 

There are two principal causes of the destruction of timber | of the wood will be found to have considerably increased, | 
in use by railways, namely, decay and mechanical wear. | and that its tenacity for holding spikes, etc., as well as its 
When wood is exposed to the atmosphere, its decay may be | ability to resist mecbanical wear, has also increased to a very 
considered a species of fermentation set up by the combined | notable extent. One of the Southern railroad constructors 
action of beat and moisture in the watery and albuminous | stated some time since in a report ou this subject that in his 
constituents of the wood, which gradually convert it into | opinion (we quote from memory) a soft wood tie properly 
humus, or rotten wood, this process being at the same time | creosoted is much more valuable, both as regards resistance 
expedited by the presence of numerous boring insects, which | to decay and to mechanical wear, than the best white oak 
take up their abode in the cells of the decaying wood and tie; in fact, be considered creosoted soft wood ties worth $1 | 
feeed upon its juices. }each for railroad use. 

The object of any rational treatment for preserving wood One of the principal causes of the rapid destruction of 
is the coagulation of the albumen by substances capable of | ties from mechanical wear is imperfect road beds, but 
effecting this; of these the most effectual, as well as the most | we think that as ties become less abundant and more valu- 
practical on account of its low cost, is creosote, which exer- | able, more attention will be paid to devices for protecting 
cises a powerful action in the coagulation of the albumen, | them from the direct action of the rails; and, as the life of a 


glass and a micrometer. 


and is also so destructive to all kinds of insect life as to 
completely exclude them from any wood which bas been 
treated with it; the presence of a sufficient quantity of creo- 
sote in avy liquid at once and completely arresting fermeut- 
ation for an unlimited time, and destroying all germs of 
animal and vegetable life. 

Of the substances containing creosote, the two most im- 


portant, and in fact the ouly ones available for this purpose, 


are Coal tar and wood tar. When coal tar is distilled in iron 
vessels there is produced, in addition to other substances, as 
napbtha, etc., about 30 per cent of the so-called creosote, or 
dead oil, which has since 1850 been used in continually in- 
creasing quantities for this purpose. The quantity of coal 
used for gas making in Europe is about 10,000,000 tons an- 


nually, producing about 5 per cent of tar, yielding about | 


150,000 tons of dead oil, the whole of which is available 
for treating timber. There is also a very large quantity of 
coal tar produced asa by-product of the gas manufacture in 
the United States, but excepting in a few cases nothing bas 
been done toward utilizing the dead oil contained in it. 

The second substance, wood tar, referred to above is the 
tar produced by the destructive distillaiion of wood for the 
manufacture of charcoal. Considerable quantities of this 
substance are produced, but as yet it has been only consid- 
ered as a waste substance or available for fuel. 

As wood tar contains a large percentage of true creosote, 
which is entirely absent in the case of coal tar, it is a better 
preservative of timber than any of the constituents of coal 
tar, and recent experiments have demonstrated that i: may 
be used by itself for this purpose if forced into the cells of 
the timber while beated and in a fluid state. Many other 
Substances have been proposed for treating timber, but on 
account of their cost and the comparatively small quantities 
produced are not available to any important extent for this 
purpose, 

The method of treatment which is generally considered 
to be the most thorough, practical, and rational is that which 
Involves first the subjection of the timber in close vessels to 
the action of high pressure steam for a sufficient length of 
time to enable the steam to penetrate all the cells of the 
wood and to vaporize the liquids contained therein, these 
being afterward removed by a vacuum pump. After this 
Preparatory treatment the preserving substance is forced 
‘nto the cells of the wood under powerful pressure, the 
quantity of this substance being regulated according to the 
use for which the timber is destined. If simply to be used 
for bridges or elevated structures, the quantity of tbe pre- 


| creosoted tie when exposed to decay alone, is practically un- 
| limited, the advantages of creosoting will under those cir- 
| cumstances become still more apparent. 

The principal item in the cost of preserving is the quan- 
tity and cost of the preserving substance, In the case of 
| ties, three gallons of dead oil or of wood tar will be requir- 
ed, while for bridge timbers a smaller quantity will suffice. 


serving agent, will not in the case of ties vary much from 5 
i cents per tie. The cost of dead oil ranges from 7 to ten cents 
| per gallou. 
| Ties for creosoting should be carefully selected, us it is 

manifestly poor economy to creosote a tie in which decay 
| has already commenced. 

The necessity of a most thorough preliminary treatment 
of the ties fur the removal of fermentable substances cannot 
be too strongly insisted upon, as the value of the subsequent | 
| preserving process depends almost wholly upon its proper | 
| performance, and its neglect bas been the cause of frequent | 

failures in wood preserving operations. It is not long ago 
|that complaints were made in some European journal that 
| creosoted beech wood ties became rotten in the middle of 
| the tie, while the outside for an inch or two .in depth re- 


mained perfectly sound. The reason for this condition of 





the tie seems clearly traceable to neglect of a proper pre-| 


\liminary treatment of the tie; the water and juices bad 
| been removed from the surface of the tie, but not from the 
lipterior. Consequently, the creosote oil was unable to pene- 
trate that portion of the tie on account of the cells being al- 
| ready filled with water. 

We do not wish to be understood iu this article as advo- 
cating the immediate adoption in all cases of wood preserv- 
| ing processes, for this will depend largely upon the cost of | 
the ties. Ip many localities their cost is still so low as to 
preclude any treatment of this kind, but there are many 
others in which their cost has already increased beyond the 
point where creosoting may be profitably employed; the 
area of such localities is continually increasing, and it needs 
| no propbetic vision to foresee that in the near future the 
| Joption of some preservative process for wood will become 





ac 

| universal.—W. W. Lumberman. 
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Tue Quarterly The rapeutical Review says methyl! sasicylate 

green), mixed with an equal quantity of olive 


il of winter 
- pplied externally to inflamed | 


oil or linimentum saponis, a 
joints affected by acute rheumatism, affords instant relief, | 


aud, baving a pleasant odor, its use is very agreeable, 


The cost of treatment, aside from the cost of the pre-! 





Patent Office Business, Fiscal Year 1883-84. 
Hon. Benjamin Butterworth, the Commissioner of Pa- 
tents, has made a report to the Secretary of the Interior of 
the business of the Patent Office for the fiscal year ended 
June 30, 1884. For purposes of comparison we add to the 
figures thus presented those for the preceding fiscal year, 


as follows: 
Fiscal year to Fiscal year to 


Applications. June 30, "84. June 30, "83. 
For patents. . eR nny dren he 35,204 82,845 
For design patents............ eeecee 1,322 1,080 
For reissue patents,............... ° wa 27 
For registration of trade marks.... 1,7 84 
For registration of labels........... 975 74 
Weecyivvus Sebdnteseciee 38,822 35,734 
Caveats filed. ... hen 2,672 2,688 
Patents and Trade Marks Issued, 

Patents granted, including reissues 
and designs................+ 22,822 21.185 
Trade marks registered............ 9038 883 
Labels registered,..............++ 833 618 
24,558 22,686 

Expired and Withheld for Non-payment. 

Patents withheld for non-payment 
of final fees ative aie 2,461 2,0%6 
Patents expired................ 10,230 7,471 

Receipts and Expenses. 

Receipts from al! sources. . $1,145,438 $1,005,884 

Expenditures (not tocluding priut- 
ing)... ch éane sade beeneebies 901,413 677,628 
Surplus........... 244,020 518,255 


The number of applications awaiting action by the office 
June 30, 1884, was 9,186, an increase of 5,087 over the ac 
cumulated applications at the end of the preceding year. 

ee oo 
Firefly Light. 

MM. Aubert and R. Dubois bave recently made a number 
of interesting observations on the light emitted by ‘ pyro- 
phores,” or fire-bearing insects of the family Elateres, genus 
Pyrophorus, These pyrophores have three luminous organs, 
one situated at the ventral part, and two at the superior part 
of the prothorax. The last are always visible, and were 
submitted to the tests. The light was produced by rubbing 
the insect with a light brush, and was examined by means 
of an ordinary spectroscope with a prism of very refrangible 
The spectrum was very fine, con- 
tinuous, aud showing neither brilliant nor dark rays, This 
peculiarity has already been pointed out by Pasteur and 
Gernez, who studied the light from a pyrophore belonging 
to the late Abbé Moigno, editor of Les Mondes, The spec- 
trum occupied about seventy-five divisions of the micro- 
meter, and extended on the red side to the middle of the 
interval which separates the rays A and B of the solar spec- 
trum, and on the blue side a little beyond the ray E. When 
the intensity of the light varied, its composition changed in 
a remarkable manner, When the brightness diminished the 
red and orange disappeared entirely, and the spectrum con- 
sisted of green, and a little blue and yellow. The green 
rays lasted longest. Tbe contrary took place when the 
light grew in brightness, the green appearing first and the 
spectrum extending a little on the blue and a great deal on 
the red side. The least refrangible rays are therefore emit- 
ted last. No other luminous source known appears to be- 
have in like manner. The only case which bears a resem- 
blance is that of sulphate of strontium becoming phosphor- 


} escent under the action of light at a growing temperature. 


As the temperature rises, rays less and less refrangible ap- 
pear in the spectrum, but at the same time, as Edmond 
Becquerel has shown, the less refrangible rays diseppear. 
When the light of the organ begins to appear, the central and 
forward part only of the organ is luminous. It is only 
when the light is very bright that the periphery of the organ 
is luminous, and then the red rays are visible. The light 
was found to give photographic images on a gelatino-bro- 
mide plate; the insect being two centimeters from the plate, 
and the time of exposure reduced from an hour to five 
minutes. The photographs show that the light of the pyro- 
phore is capable of producing intense chemical effects, if 
the smallness of the quantity emitted be taken into account. 
The light also determines the phosphorescence of sulphate 
of calcium, after an exposure of five minutes; and eosine 
and azotate of uranium are rendered fluorescent by it. 
—>+ e+e - — 
Natural Gas vs, Coal, 


_— — 


The steadily increasing use of vatural gas in Western 
Pennsylvania, West Virginia, and Obio, for manufacturing 
purposes as well as for lighting, suggests the possibility that 
its employment may soon bave a depressing effect on the 
anthracite and bituminous coal business over a considerable 
section of country. A Pittsburg paper, referring to this 
matter, says: ‘‘In so far as natural gas has been applied to 
the manufacture of iron, steel, and glass, the quality of the 
products is rather in its favor. For steam raising it is very 
superior to solid fuel, not merely in the lesseving of labor 
and freedom from ashes, but in that the heat can be more 
equally distributed lengthwise and around the boilers, to the 
benefit of the latter in the matter of safety and durability. 
It is safe to say that the use of gas fuel in this locality now 
supplants the use of several thousand tons of coal each week, 
and there is no doubt that the use of gas fuel will largely 
increase in the near future. Coal proprietors who have de- 
pended upon manufactories for their business already feel 
the local rivalry of this wonderful and valuable agent for 
the industries, and this competition between coal and natu- 
ral gas can only be measured by the gas developments of 
the future,” 
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ENGINEERING INVENTIONS. 
A car starter bas been patented by Mr. 
Jacob J. Anthony, of Sharon Spriugs. N. Y. The in- 
vention consists of acompound lever and ratchet me- 
chanism, that can be operated by band or foot for the 
development of power, by which street cars may be 








Scientific American. 


| contents can only be exposed to contact with glass, and 
| the jar, besides complete locking arrangement, has & 


Special. 
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invaluable vitalizer and restorer, call on o1 address Drs. 
STARKEY & lALEN, 1109 and 1111 Girard Street, Phila. 


Aalnhi 
v 





bail of peculiar construction, which helps press down 
th seal and also forms a convenient means for carry- 


THE EXPERIENCE OF AN EMINENT 





| ing or handling the jar. 
A crucible or casting ladle bas been patent- 


LECTURER. 
The magic lantern, which was in former days only @ 
toy, with its course and gaudy pictures fur the amuse- 


——— EEE 
Business and Lersoual. 


The Charge for Insertion under this head ws One Dollar 
a line for each insertion ; about eight words toa line. 








started or stopped, or the device may be used with ©d by Messre. Jacob F. and Ernest G, Zimmerman, of 


ed and | : 
ment of uproarious children, hus been improv Advertisements must be received at publication office 


steam cars for making up trains, thereby dispensing Hanau, Germany, lt bas an inner and an outer trian- | dignified by the introduction of photographic art. Com- | 


with locomotives for this purpose, 
Le 
AGRICULTURAL INVENTIONS, 


A check row corn planter has been patent- 
ed by Mr. Jo | Kirkwood, of Mauzy,Ind, This inven- 
tion covers a special cons:ruciion and arrang-ment of 
parts to make a simple, efficient, aud durable machine 
for plantig corn or other seeds in accurate check rows, 


A hand cultivator bas been patented by Mr. 


Judson B. Hurd, of Hardin, Texas. I: is made with a 
plow plate having wings bent to destroy the grass and 


weetis aud leave the soil level, while with the plow | 


beam and winged ploware connec:ed two or more ro- 
tary cuiters, whereby the soil, roots, grass, and weeds 
will be cut in parallel lines in frout of the plow plate. 


A plow standard has been patented by Mr. 
John R. Sampson, of Bennertsville, S.C. It is made 
with a ground bar and a beam plate arranged with the 
forward parts at a greaier distance apart than their 
rear parts, and connected at their forward ends by a 
front bar, so the plow plate cav be moved up and down 
to vary the angle at which iis cut:ing edge enters the 
ground, as the wor< and ‘he character of the soil may 
require. 

———-- #0 - 
MISCELLANEOUS INVENTIONS, 


A churn bas beeu patented by Mr. James 
H. Taylor, of Westfield. Mass. This invention covers 
@ special arrangement and construction of parts for 
maki:.g churn barrels or cylinders whereby the parts 
thereof may be conveniently set up and tightened or 
loosened as desired. 


A chimney cowl bas been patented by 


Messrs, Martin Ludwig, James S, Barber. and John 8. 
Barber, of Beloit, Kansas, This invention covers a 


novel construction whereby a stationary cow! is adapt- | 


ed 'o prevent downward corrents of air in the chimney 
when the wind is blowing from any direction. 


A pegging machine has been patented by 
Mr. Hans Schurbaber, of Vieuna, Anstria, This inven- 
tion covers a new and improved pegging msachi:e for 
fastening the soles to shoes of al) kinds, being espe- 
cially desigued to do the work thoroughly, rapidly, and 
with a superior finish. 


A peg wood sharpener has been patented by 
Mr. William G. Scott, of Batesvilie, Mies, This inven- 
tion provides a simple and conven:ent implement for 
the use of jewelers and others for sharpening rods of 
peg wood employed in cleaning the pivot holes of 
watches, clocks. and other small machines, 


A coal cleaner bas been patented by Mr. 
William A. Shepherd, of Pittston, Pa. This invention 
provides a new ard improved machine for separating 
slate and rocks from coal by means of screens and a cur- 
rent of air, avd isan improvement on a former patent- 
ed invention of the sam - inventor. 


A vessel for dispensing flaids has been pa- 
tented by Mr. Peter Harimavn, of Brooklyn, N. Y. 
This invention provides a vessel in which volatile 
liquids may be kept from air, and yet sufficient may be 
suppiied for use as desired, the main body of the liquid, 
by this novel construction, being protected from ex- 
posure. 

A pyretbrum soap bas been patented by 
Mr. Jobaun Zacher, Jr., of Un'er Dobling, near Vien- | 
na, Ausiria-Hungary. It contains an addition of the 
soft resin which forms an ingredient of pyrethra planis 
and contains the insect killing stuff, the soap being es- 
pecially designed for destroying insects and other para- 
sites, 


A casing for pipes bas been patented by 


gular vessel, the innet one with Its angles crossing | petent scholar y gentlemen and finished speakers bave | 


asearly as Thursday morning to appear in next issue. 





| those of the outer vessel, aud with downward sloping 

sides aud apertured bottom, so constructed as to retain | 
| the slag and prevent its being poured out with the mol- 
ten metal, 


A stop watch bas been patented by Mr. 
Eugene J, A. Dupuis, of New York city. This inven- 
tion covers a modification of the levers for operating 
the fly backs, and the pawls for operating the ratchet 
| wueels that start and stop the chronograph mechanism 
are made or a single piece of spring metal, thereby be- 
ing simpler and occupying less space, with other novel 
features of construciion and arrangement of parts. 


done their purt in elevating lantern picturings to their | “Seatests Mattes Silt Qtniie. cin cheonaest end ~ 





| A hot air furnace has been patented by Mr. 
Nathaniel A. Boynton, of New York city. It affords a | 
novel consiruction of the dome and radiator and their | 

flues or passages, and arrangement of the dome within 

| the radiator. insuring compactness and a more effective | 

circulation of the produc.s of combustion, with enlarg 

| ed heating and radiating surface, the flues being caused 

| to clear themselves of svo!, 

| A-watch case bas been patented by Mr. 
Jacob Macher, of New York city. By this improve- | 
ment the key, or combined key and push pin, can be 

| withdrawn sufficiently from the pendant to clear the 

inner edge of the center, thus permitting the works to 

be passed into the case, but the push pin or push pin | 
and key cannot be withdrawn entirely from the pevd- | 

| ant. 

| Acan bolder has been patented by Mr. | 


proper place in artistic education. The lantern and the 
lecturer now combine instruction witb entertainment in 
graphically getting before the public Uluminated even- 
ings of travel among the wonders of our own country, 
or the antiquities and curiosities of foreign lands. 

Prominent among the gentiemen who have dignified 
the lantern by bringing to its aid the triumphs of photo- 
graphy is Mr. Edward L, Wilson, of Philadelphia. A 
natural artist, a superior photographer, and a fascinat- 
ing speaker. Mr. Wilson bas attained a national reputa- 
tion. In winter he addresses large city audiences, and 
in summer he gives his illustrated fectures at the vari- 
ous camps of moral and religous instruction throughout 
the country. His photographic establishment is known 
throughout the nation, and is enriched with many origi- 
nal works of photographic art taken by himself in his 
tour through foreign iands. 

In consequence of his intense devotion to the duties of 
his profession. Mr. Wilson some years ago became a con- 
firmed invali¢. ‘The labors which crowded him in con- 


nection with the photographing of the Centennial ex- | 


hibits in 1876 first contributed to impuir his natarally 


strong constitution. In these labors he had the constant | 
| charge ot over one hundred artists and assistants, and 


was worked day and night beyond the reasonable ca- 
pacity of even a very vigorous map. It is notsurprising 
that hishealth gave way completely, nor that life be- 
came a burden hard to bear. 

To one who called upon him a short time ago, Mr. 
Wilson told the story of his illness and his restoration. 

“ Run down?” be said. “ \\ ell, you may say so, when 
ltell you that the insurance men wouldn’t touch me. 
1 had policies in two of our best companies, and I wanted 
Both of them refused me. And yet, 


John W. Edwards, of Seattle, Washington Territory, A | More Insurance. 
| afterward, one of them very gladly took a new 
basket, or cage, adapted to hold a can or carboy, is | @° 7e"r ’ 
made to swing easily between !wo epecially devised | risk on me, and the other was willing to. This was, of 
: uit | course, after 1 bad fully recovered. Tell you how it | 
| brackets, so it can be tilted very easily to draw off the | wa, qe strain on me had been too great. Iran down, | 


contents of the can or carboy, the device being also | down, down gradually. Although I bad an excellent 


ening for Leather and Rubber belts. Greene, Tweed 
& Co., N.Y. 

Owners of Foreign Patents desiring to sell or exhinit 
at the London Exposition, 1885, address Chas. Babson, 
| Jr., 24 Congress Street, Boston. Mass. 

Cheap, cheap, cheap. Best Popular Science Works, 

| J. Fitzgerald, 20 Lafayette Place, N. Y. Catalogue free. 

| Respousible partner wanted, with capital, to join in- 
ventors in manufacturing new Paper Folding Machines. 

| Address office of Wesleyan Methodist, Syracuse, N. Y. 

Experimental Machinery Perfected, 

| models, patterns, etc. Tolhurst Machine Works, ‘Troy, 
N.Y. 

Catalogue of Books, 128 pages, for Engineers and 

Electricians, sent free. E. & F. N. Spon, 35 Murray 

Street, N. Y. 

Wanted.—To correspond with works, corporations 

| and cities desiring first-class, and at the same time low 


| cost. electric light p!ants, with or without engines and 
boilers. “8. C. Forsaith Machine Company, 
Manchester, N. H.” 

Brush Electric Are Lights and Storage Batteries. 
Twenty thousand Are Lights already sold. Our largest 
machine gives 6 Are Lights with 45 horse power. Our 
Storage Buttery is the only practical one in the market. 
Brush Electric ( o., Cleveland, O. 

Practica! Instruction in Steam Engineering, and situ- 
ations furnished. Send for pamphlets. National in- 
stitute, 70 and 72 West 23d St., N. Y. 

The Cyclone Steam Flue Cleaner on 30 days’ trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

For Steam snd Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uut, hydraulic, artesian, and deep well pumps, air com- 








| especially designed to facilitate drawing off the cou- | 
| tents of heavy vessels. 

A machive for making and inserting um- | 
brella frame rivets has been patented by Mr. Daniel M. 
| Redmond, of Philadelphia, Pa. The wire is forced | 
| through tubes and clamped, and, the rib and brace be- | 

ing brought into po ition, the wire is cut off and head- 
ed therein, the operation being performed with great | 
rapid ty and ease, and the machine being adapted to | 
differeut s:zes of wires. 


A printing press bas been patented by Mr. 

| Peleg 8. Dodge, of Stanton, Mich. This press has a 
| rec:procating flat form bed, over which is mounted the 
impression cylinder, and in the frame underneath, or 
otherwise equivalently arranged, is the steam cylinder 
of a direct acting horizontal steam engine, whose pis- 





constitution, and had lived a strictly temperate life,1| pre-sors. address Geo. F. Blake Mfg. Co.. 44 Washing- 
was so much prostrated that for along time I could not | ton 8t., Boston; 9% Liberty St., N Y. Send for Catalogue. 


sleep more than an hour or tavo in the course of a night. IT 
suffered with acute neuralgia and with headaches, which, 
when they came on suddenly, would render me powerless to 
think or act. My appetite became capricious, and I cou.d 
eat only a small quantity of food at a time. My diges- 
tion was demorulized. My throat gave me trouble, and I 
began to be afravd Ihad chronic bronchitis. 


Quinn’s device for stopping leaks in boiler tubes. 
Address 8S. M. Co., South Newmarket, N. H. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mil] Co., 10 Barclay Street, N. Y. 

Wanted —Patepted articles or machinery to manafac- 


“One day, five or six years ago. when I was suffering ture and introduce. Lexington Mfg. Co., Lexington, Ky. 


with one of my terribie headaches, a friend whose 


* How to Keep Boilers Clean.” Book sent free by 


mother had been cured of rheumatism by the Compound | sames F. Hotchkiss. 86 John St., New York. 


Oxygen treatment said to me: * \\ by don’t you try oxy- 
gen?’ IL laughed at the idea, for I had no faith that such 
a thing could reach my case. Still I went to Starkey & 
Palen’s office in Girard Street, and inquired into it. I 
took a few inha ations, and laughed at itagain. But I 

saw that Doctors Starkey & Palen were fair and truth- | 
ful gentiemen. and I determined to give their Compounc | 


ton has a st oke equal to one balf the circumference of | Oxygen a very thorough trial. ‘There was nothing un- 
the impression cylinder, and power is thus directly ap- | pleasant in it, and 1 had no fear that it would do me 
plied to run the press, | harm. In any event it could not make me worse than I 


| was. (took the inhalations bopefully and faithfully. 


A knock down barrel has been patented by | Soon, say in less than a month, 1 began to feel a great 
Mr. James H. Miller, of Hearne, Texas. This inven-! change for the better. My first symptom of improve- 
tion affords a cheap and easily constructed barre) for | ment was that the headaches were less frequent, and by 
| shipping fruits, etc., affording a free circulation of air; | no means as painful as they had been. Then] began to 
| Wooden slats or staves of proper lengths are secured to | get better sleep. Thut strained and wearied feeling of 
| two or more hoops, which may be readily bent around | body departed. and with it the mental depression under 

a hinged head, and fastened by loops in the hoops, bat | which Lhad labored. When those frightful headaches 


? heir worst they would sometimes last all day. 
the barrel can be knocked down and packed in crates | “°Te ®t t 
or boxes to occupy very little space. | Now when they came, it would be bardlyan hour from 


the first indications by buzzing in my ears and tingling 
in my finger tips. unti! the headache was over. 
* We'l. I might tell you a long story about it. but to be 
brief, I recovered my health, throat trouble went away, 
, and I had a decided increase of tung power. My good appe- 
eS oe ae a ancy tite returned as in former days. My digestive organs be- | 
*? ’ , | came able to take care of ail the food I gave them to dis- 
This is an illustrated volume of 375 pages, edited by | pose of. Inshort, I was good as new. 
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| NEW BOOKS AND PUBLICATIONS. 


Stationary, Marine, Portabie, and Locomotive Boilers 
aspeciaity. Lake Erie Boiler Works, Buffalo. N. Y. 

Presses & Dies. Ferracute Mach. Co , Bridgeton. N. J. 
For Power & Economy, Alcott’s Turbine, Mt.Holly, N. J. 

The Hyatt filters and methods guaranteed to render 
a!! kinds of tarbid water pure and sparkling. at economi- 
cal cost. The Newark Filtering Co.. Newark, N. J. 

Steam Boilers, Rotary Bleachers, Wrought Iron Turn 
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

Send for Monthly Machinery List 
to the George Place Machinery C y. 
121 Chumbers and 103 Reade Streets, New York. 

Tron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Tf an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtaiaed. For instructions 
address Munn & Co., SCIENTIFIC AMURICAN Patent 
agency, 361 Broadway, New York. 

Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. —Sole manufac'urers cast nickel an- 





| Me-srs. J. P. Stelle and W. B, Harrison. It is a volume | 
of practical information for gunsmiths, and is calcu- 
lated to be of interest and value also for sportsmen. It | 


| explains how their weapons are made, how they should | 
be used, and how cared for when not in use. The | 


“* Most of this was accomplished in three or four months, 
But as I had been so much run down. and wanted my 
restoration to be both complete and permanent, | con- 
tinued the treatment for overa year, varying it from 
time to time in amount and method. At times I would 
omit it for several weeks. and then return to it again. It 


Mesars, James F. Wood and John F. Wood. of Wil- manual is replete iu useful information for gunsmiths | js ayout three years since! finished my regular course. 


mingion, Del. In combination with disks adapted to 
surround @ pipe are open tubular casing sections sur- 
rounding the disks, each having at one longitndinal 


edge and at one end a pocket, the free edges of the sec- | 


tions being beld together by nails, pins, ete, 


A mail bag fastener has been patented by 
Mr. Charles W. Jefferson, of Rugby, Tenn, Steel strips 
are fastened on the sides of the mouth of the bag, one 
side being adapted to overlap the other, and the over- 
lapping part heing provided with a staple projecting 
from its inner surface and adapted to be passed through 
the strips and the closed top of the bag. 


A whip has been putented by Mr. Ephraim 
M. Torner. of Fort Worth, Texas. In combination 
with a spri g wire core and rabber compoand covering 
of the body of the whip is a metallic coupling and a 
detachable screw whip handie, made to forma clasp 
knife, such whip being more especially designed for 
stock farmers or those of like ca!ling, | 


| LicgHTING PurRposEs 


and sportsmen. 


| INDUSTRIAL CYCLOPEDIA OF SIMPLE ME- 
CHANICS. Bv George E. Blakelee. Fords, 
Howard & Hulbert, New York. 

| 


| The 700 pages of this book give plain, detailed direc- 
| tions for dcing 2,000 common things. Its author is a | 
practical mechanic, and was long an editor of a leading | 
agricultural paper, so that he knows how '0 give his in- | 
formation in language devoid of absiruse terms, aud | 
so the “common people” will readily comprehend 
; What is meant. It is not intended asa guide for pro- | 
fessional workers in any special department, but to | 
gve valuable hints on “ how to make and how to 
mend” . men, women, and children, indoors and out, | 
as a daily aid in industrial affairs | 


STATIONARY STEAM ENGINES FOR ELECTRIC | 
By Robert H. 
Johu Wiley & Sons, New 





‘Thurston. 
York. 


| Now I resort to it once yn a whi e, in case I take cold or | 


am subject toany extraordinary physical or mental 
strain. 

“I went abroad in 1882, taking a protracted and some- 
what laborious trip through Egypt, Arabia, and Pales- 
tine. I was beyond fhe ordinary conveniences of com- 
fortable travel. ana had to spend much of my time on 
came!s and to do a great dea! of walking and climbing 
I found I could stand any amount of exposure. I could 
tramp the hills of Arabic Telvi,as eamly as any of my 


| three companions. So hearty and joyfu! was I that our 


old dragoman said tome ‘You always make my heart 
glad when I am in troubie.’ In all my tours abroad I had 
but two returns of severe headache; one at Mount 
Serval, the other at Cwsarea Philippi. I could eat any- 
thing that was set before me, and eat it freely. 

* Since my return to this country I have engaged in my 
old duties with more than former activity. I have lec- 
tureda great deal, and often in the open aw, without any 
return of throat trouble. 1 have attended without diffi- 
culty to the details of my large photographic business. 
1 used to be susceptible to colds; having them. in fact, 


| from November to May; one on top of another. Now 1 


' 
3 ! 
A safety altachment for elevators has been | Some ench book as this bas been an evident want for have had. as faras { can remember, only two colds in 


patented by Messrs. Joim D. Phyf>, of Demarest, and 
James J. Harold, of Tenafly, N. J. It consists in the 
application of revolving wheels or cylinders. with stnds 
arranged to come in contact with suitable fixed detents, 
in case the elevator rope should break, furnishing a 
positive lock to the falling of the elevator cage. 


A lock faucei has been patented by Messrs. 
Richard W. Goward and Charles B. Locke, of Appo- 
nang, R. I. Its construction is such that a barrel may 
be connyeted by pipe with a room above, and liquid 
may also be drawn from the barrel throngh the lower 
end of the cock without disconnecting said pipe. while 
by suitably tarning the cock egrese either way may be 
shut off, 

A fruit jar has been patented by Mr. Na- 
thaniel W, Krense, of Haysville, Pa, The construction 
is such that, when both cover and jar are of giass, the 


quite a little trme back, and Professor Thurston has | three years, though I have been fuliy-subjected to every 
kept sufficien'ly abreast with the progress of modern  %°8¢Tiption of draughts. 1 enjoy my eating. and | sleep 


odes, pure nicke: salts, polishing compositions etc. Com- 
plete outfit Jor plating, etc. Hanson & Van Winkle, 
Newark, N. J., und 92 and 94 Liberty St.. New York. 

Supplement C'atalogne.—Persons in pursuit of infor- 
mation on «ny special engineering. mechanical. or scien- 
tifie subject. can have 1 of contents of the Sci- 
ENTIFIC AMEKICAN SUPPLEMENT sent to them free. 
The SUPVL.eMENT Contains lengthy articles embracing 
the whole range of engineering, mechunies, and physi- 
cal science. Address Munn & Co . Publishers, New York. 

Cotton Belting, three, four, five.and six ply, for ele- 
vator and driving belts. Greene, Tweed & Co., New 
York. 

Machinery for Light Manufacturing, on hand and 
builttoorder. £. E. Garvin & Co., 139 Center St., N. Y. 
Drop Forgings. Billings & Spencer Co., Hartford, Conn. 

Munson’s Improved Portable Mills, Utica, N. Y. 


Mineral Lands !’rospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 332. 
Brass & Copper in sheets.wire & blanks. See ad.}. 222. 
The Chester Steel Vastings Co., office 407 Library St., 
Philadelphia. Pa.. can prove by 20.000 Crank Shafts and 
15,000 Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 
The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St.. New York. 
Friction Clutch Pulleys. D. Frisbie & Co., Phila, 
Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv p. 222. 





engineering to be eminently well qualified to do justice 
to his subject. The modifications in engine building 
, which have taken place since electricity has been largely 
introduced are here concisely stated, and particular 
mention is made of the mos! conspicuous claimants for 
public favor in this field, showing what changes in 
construction and operation have been made, with the 
causes therefor. 
Received. 


CHILDREN OF THE BIRie. Py Vos \ Arm- 
strong, with ogeemes Frances Willard. 
Fowler & Welle Co., New York. 


Tar Parstcran’s Vierrrne List. A Paap memo- 
trandum book with blanks for eac ay of the year, 
with pamerous handy references, . Blakiston, 
Son & Co., Philadelphia, 





well. It used to tire me to work my lanterns for an hour. 
Now I can easily do it for two hours without fatigue. My 
weight is about the same as of old; say 135 pounds. I 
can work, a8 a regular thing, about seventeen hours a day, 
and my work seldom tires me.” 

“I do not recommend Compound Oxygen for the man 
who wants to get well in such a hurry that he is not sat- 
isfied unless cured in twenty-four hours. But for those 
who have patience to try it faithfully, and to obey direc- 
tions implicitly, 1 consider it the grandest vita izer and 
restorer in existence. To my use of it I attribute my 
present state of good health. You may quote meas say- 
ing all that.” 

In these busy days of mercantile and professional ac 
tivity there are thousands of overworked gentlemen 
who are as greatly run down as Mr. Wilson was. Their 
restoration may be as complete as his, if they will try a 
course of Compound Oxygen. To know all about this 


Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home eritertain- 
ment. 136 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau st., New York, 

Corandum Wheels ; cur faster and wear longer than 
emery. Pratt & Whitney Co.. Hartford, Conn. 

Catechism of the Locomotive. 625 pages. 250 engrav- 
ings. Most accurate. complete. and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B’way. N.Y. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 270. 

Shipman Steam Engines.—Small power practical en- 
gines burning kerosene. Shipman Engine Co., Boston. 
See page 349, 



































A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONT. AINED IN THE SCIENTIFIC AMERICAN SU UPPLEMEN T. 








To the Reader: 

The ‘eo here catalogued will be found, in 

general, to contain recent and valuable informa- 
fon upon the subjectsnamed. Many of the articles 
are profusely illustrated; measures or scales are 
frequently given with the engravings, thus fur- 
nishing to the reader a key"to the dimensions and 
construction of the parts. 

Each of the specified numbers contains sixteen 
large pages, and embraces the catalogued article 
together with a large variety of other useful and 
interesting matter. 

Price for each number, 10 cents. 

Sent by mail to any part of the world on receipt 
of price. Address Munn & Co., ew York. Office, 
361 Broadway. Remit in U. 8. postage stamps, 
coin, or by postal order or walen, Orders may like- 
wise be made through bookstuwres and news agen- 
cies. 

in ordering please be particular to specify the 
number of the SUPPLEMENT. 
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Abattoir and stockyard of Pennsylv. R.R.. 
Abbey, Meirose.... 
Abscess, Callender’s ; method of treating Py 
perdistension ; 2 
Absorption apparatus, Keiset’s........ H+ 
x2 


Accumulator, Boettcher’s... 
Accumulator, hydraulic, differential. - 
Accumulators and piles at Munich E xhib.¥414 
Acellograph, an apparatus for measuring the 
pressure dev eloped by gun powder gases and for 
studying the laws of the recoil motion of fire- 
arms. *269 
Acetate of soda manufacture 234 
Acid, sulphuric, tower for, Glover'’s........%258 
Acids, improvements in the manufacture of.204 
Acids sce under proper titles, as citric, tartaric). 
Acoustic repulsion, by V. Dvorak .%139 
Acoustics, an e <pothmant in propagation and 
improvement of sound by the use of steel pit 


*87 
see 
i6 
59 
414 
30 


and wires, by A. C. English................-. 74 
Acoustics in pre f° ection. é #253 
Actinium, mcta __ T. L. Phipson. ....305 
re gy 4 Loon Warnerke........ ¥220 
Adder, tne ladder-back ................-.+.- %337 
Aerial echoes, by Prof. Joseph a 53 
Aerial locomotion, method, by C. Sarkady...257 
Aerial navigation, by Tim. Choinski....... ¥283 
Aerial navigation, by F. Barnett............ 37% 
Aerial navigation, by F. W. Brearey..... 191 
Aerial navigation, by Fred W. Brearey ett 240 
Aerial navigation. ontgolfier, centenary.. +406 
Aerial ship, new, Dr. Woelfert’s............ ¢400 


Aerolitic epoch ‘of November 12th, 13th, by Prof. 
Daniel Kirkwood............--.---...-- 128 
Aeronautics, progress of, by Frederick W. 
Brearey. An interesting paper, containing brief 
accounts of the most recent trials of balloons 
having mechanical proposing attachments...50 
Affinity and valency, chem., by F. D. Brown. 310 
Africa, Cameron's journey Ee 
Africa, Central, by Rev. John O. Mears, D. . 
An interesting article, giving an immense 
amount of information in regard to that portion 
of Africa concerning which our knowledge is 
imperfect, describing the geological and physical 
formation of the country, ois climate, products, 
inhabitants, and showing ‘what is be ing done to 
open up this rich region to ones ree. Illus- 
trated with a map 08, *209 
Africa, Commander Cameron’ Cee ross.% 72 
Africa, equatorial, explorat., by De Brazza.%*370 
Agates, imitation, how to produce........... 353 
Age, influence of upon the intellect, an interest- 
ing -and instructive pi ..246 
Age of ice, evidences of, by H. Woodward...*76 
Aging distilled spirits, apparatus, Sweet’s.. 12 
Agitator, mechanical, for use in Bessemer steel 
manufacture 
Agricultural College, la, by Prof. Knapp. #189 
Agricultural building at Centen. Exhibtion. %*4 
Agricultural Exper. Station, Rothamsted* 101 
Agricultural implements, ancient and modern, 
at the London Agricultural Show......... 189 
Agricultural plant feeding, by E. Lewis 
Sturtevant, M.D. A paper showing the ad- 
vantages to be gained by the use of certain 


chemicals in wheat growing.......... “~ 
Agricultural science, recent progress in, by 
P. Armsby. ..-.269, 287, 345 
Agriculture, chemistry of............... 4 


Agriculture, potash in.................... .132 
Agriculture in Japan, notes on, from a lecture 


CG las ois wesc cscceneccecsvoseees 161 
Agouti, South American...................- #38 
Allanto, or tree of Heaven................ *402 
Aino cloth, fabrication of.................. %244 


Air and coal gas, explosive mixtures of 243, 245 
Air and steam gauges, Nedden’s. 97 
Airand steam, superheater and condens. for. ¥258 
Air, eapyarem, 28 a therapeutic agent, by Dr. 
G. A. Keywort .200 
Air and water. A lecture hetero a juv enile audi- 
dence, by John Tyndall, D.C.L 220 
Air atmospheric, oxygen — kit .300 
Airblast to sweep chimneys Syliwaschy’ 8. #351 
ai, carbonic acid in, by M. Du =e 35 
Air, compressed, in mines, by M. G. G. Johnson 140 
Air, compressed, for blasting. . .188 
Air, compressed, storage of, James’ method..282 
Air compressor and rock drill, Ferroux’s, by H. 
Ww. Pendred 2 





%22 
Air, gas and steam engine, comb’ a Simon's. ¥ 1 68 
Air ground, in its hygienic relations, by De. M. 
I coma #82 
Air compression, new method of.............. *92 
Air, compression of, by John Sturgeon..... *279 


Air compressor, Cranston’s................... %53 | 


Air compressor, yoasnotns. Farcot’s 
Air compressor, Robey’s ....................+- *49 
Air cushions for desta, ‘Clark & Standfield’s.*84 
Air engines (see engines). 
Air, heated, for combustion................... 10 
Air in relation to health, by C. F. Chandler..362 
Air moistening ap pparatus for spinning and XSi ~ 
ing rooms, Koertin 352 
Air, motion of, effect upon the acoustic qualities 
of an audotorium, by W. W. Jacques. 64 
Air . how they are explored, by F. 


aa pare x, Niagara. *32 
Air pump, Sprengel, Rood’s modification of “33s 
Air pump, Wylie’s 


Air refrigerating machinery .*215 5,253 4254 
#274, +288, «330 2 
Air regulator for ame air-c chambe rs 428 
Air reservoirs for locomotives. x197 
Air temperature 156 
Air thermometers, by E. Rousseau. *307 
Air thermometers, new, by D. Winstanle y.*%263 
Air warming appliances, Boyle’s *398 
Alarm compass, electric, Severn’s *195 
Alarm, loom stopper, Demand’s *90 
Alarm, water gauge, Ledent’s 245 


Alaska, topogra whe climate, protus ts, by Shel- 
; 36 
~4 De Zuloaga 


don Jackson, D. 
Album cover, *141 
Albumen and gelatine, by A. P. Clark 
Albumen, commercial, by Alfred H. Allen goo 
Albumen, convenient test for 67 
Albumen, test for, by Dr. W. H. Kesteren. et 
Albuminuria in _ persons agpers ntly 

by John Munn, M.D 

by M. 


Albuminoid substances, Blennard 


as an adulterant of the essential oiis, by E. 
Davy, M.D 96 
Alco ol, effects of, by Rev. L. J. Templin..355 


Alcohol, caustic, mode of preparation and ap- 
= ations of, by Prof. A. B. Prescott 163 
Alcohol, conservation of tissue by, theory of, 
by Prof. E. Chenery. 295 
Alcohol, deodorization of by electrolysis, Nau tiv 
& Schneider's process. .. ¥343 
Alcohol habit, effect of upon the human syste m. 


An interesting and valuable address by Dr. Wm. 
B. Carpenter .. 367 
A‘eohol, how to strengthe Biv i186 


An account aa the remark- 
researches of M. Muntz, which led to the 


Alcohol in nature. 
able 
where distributed throughout nature, in the 
earth, water, and atmosphere 

Aleohol in the sick room, and its dangers, by 
J. D. Crothers, M.D. Clinical studies of the 
histories and early causes of many cases of in- 


several ‘remedies having alcohol as a base 


aroonet, insanity from, by Dr. A. Baer 415 

Alcohol, chemical test for, by Dr. E.W. Ray. 46 
Alcohol, method of strengthening — 186 
Alcohol, oxidation of 271 


Alcohol, rectification of by electricity, Naudin’s 

system of. *%415 
Aleohol, solidification of ‘ 386 
Alcoholism in its relation to life insurance. 125 
Alcohols, distillation and rectification of by u e 

of low temperatures, by Raoul Pictet #299 
Alcohols, impure, rectification and disinfection 


of by the methods of L. Naudin, R. Pictet, and 
Eiseman, by A. Schlumberger. .828 
Alders for the lawn, advantages of. 236 
Aleurometer, or flour tester *99 


Aleutian Isles, contribution to the history of, by 
Dr. Arthur B. Stout 96 
as Og ~~ TR bombardment of by the Engiish, 
July, 1882.. *343 
Algin, anew 


y substance obtained from common 
species of marine alg, its gem of pee p00 
and its applications, by E. C. C. Stanforc 
Algol, the demonstar 411 
Alimentation, artificial, the different methods 
of, by Dr. Thos. J. Gallaher. A paper on the dif- 
ferent methods of administering food aside from 
the voluntary method by the mouth..... 194 
Alimentation, forced, a paper by Alexander 
Hutchins, M.D... 222 
Alizarine, artificial, how to dye red with, by M. 
Prud@’homme............ 286 
Alizarine from anthracen-sulpho-acid, 
Auerbach 3 
Alizarine and allied colori ing matters, the history 
of, end their production from coal tar, by W. H. 
Perkin, F.R.S. A very valuable technical paper, 
giving an exhaustive account of the alizarine in- 
dustry . 86, *187 


by G. 


Alizarine blue, in dyeing and potaaeng. 160 
Alizarine, by J. R. Johnson......... : 134 
Alkalimetry, by J. Chisholm. 65 


Alkalimetry, indicators for, a onthe al examina- 
tion of those now in use, by ik. J. Hallock...325 
Alkaloids, c onstitution of, recent studies on, by 
Dr. 8. P. Sadtler..... 415 
Alkaloids, mydriatic, by A. Ladenberg...324 
Alkaloids, new color reactions of with certain 
reagents, by B. Arnold... 
Alkaloids, vegetable, reagents, by R. Palm.403 
Alligator, Florida....................... .. 165 
Alloy, metallic, new, Parsons’.. 49 
Alloy, white metal, improved, recipe for.. 39 
Alloys, anti-incrustation, by O. Holden. 30 
Alloys, copper, among the ancients, by Prof. E. 
ee eee 404 
Alloys, metallic, method of imparting resonance 
to, by B. Silliman 12 
Alloys of lead and antimony, eliquation.227 
Alloys of silver with embrittling metals, experi- 
ments on, by A. E. Outerbridge, Jr.... 185 
Alloys, wolfram, practical value of...... 153 
Alphabet acrobatic. An or namental alphabe tot 
which the different letters are derived from the 
human figure in various attitudes. Useful to all 
letterers and ornamenters................. *305 





Alphabets, the world’s; a series of engravings 
| displaying all the modes of writing employed by 


0 man ever since he learned toe xpress ideas. #35 


srocess... 89 


Alum, manufacture of by Spence’s 
process for 
329 


Alum’ in flour and bread, improvec 
| “"the detection of, by A. W. Blyeth 
| Alum in Wyoming Territory.......... 

Alum solutions, how to ascertain the density. 77 
Alumina, fixation of, as a discharge on indigo 

blue by aluminum chloride, by G. Saget 
Alumina salts, effect of on the gastric juice in 


the process of digestion ; experiments on twenty- | 


Aluminum and its alloys, new process for, Nie- 
COR: bassist cindadpsebhs vhadeness pies.ve i H 


| 
| two living animals, by Henry A. Mott, Jr.. 214 
| 

Aluminum, industrial uses of...... 


Aluminum industry, present status of.. 132 
Aluminum, manufacture of, new pio 


Thompson’s. .. 
Aluminum, method of ‘manufactu re, character- 
istics and applications of. . 50 


ebriety, with medical testimony and remarks on | 
2 


healthy, | 
228 


325) 


Alcohol, a new method of detecting when use mt | 


American progress, 


comparative view of, by 


K. P. Porter. An interesting paper....207, att 


Amethyst, purple color, cause of 1 


Ammonia, apparatus for manufacturing, Lor- 
enzen’s .*284 
Ammonia, carbonate, 


from gas liquor, ap a0 
atus to manufacture 


Ammonia, a new continuous process of meas 
#28 


by Dr. Gruneberg 


Ammonia engine, Gamgee’s *281 


Ammonia, determination of by hypobromite of 
79 | 


sodium, apparatus for, Francis’. 
Ammonia, distrib. of, by Dr. R. A. Smith ..142 
Ammonia from gas liquors, apparatus for ex- 
tracting, Elwert & Muller- Pack's ¥296 
Ammonia, formation of a chemic 4 compound 
of, with siiver bromide, by J. V. Eldsen... #285 
Ammonia, intravenous injection of, as a means 
of stimulation, by Gaspar Griswold, M.D 187 
Ammonia, laws of exe hange of between the sea, 
atmosphere, and continenta, by Th, Schloesine. 1 
Ammonia, liquid, apparatus to test *39: 
Ammonia, manufacture of by means “ the 
nitrogen of the air; Rickman’s process *#254 
Ammonia salts, manufact. from gas liquor® 296 


|} Ammonia, synthesis of. 96 


unexpected discovery that alcohol exists eve ry- | 


#288 | 


-: 








Ammonia soda process 171 
Ammonia water concentrator, Solvay’s...* 249 
Ammonia water, production of, apparatus x 357 
Ammoniac, from leather rubbish, manuf Smee 
moniacal liquor, apparatus for distillins 






dmann's x 
Ammoniacal waters,treatment of, Hennebutte's 
process 330 


Ammonium sulphocyanide, 
volumetric analyses 

Ammonium, chemical properties, compounds, 
and tests of 302 

Amperemeter and voltmeter, 
pentier’s 


application of in 
119 


Deprez ond © ar 


Amperemeter, solenoid, Blyth’s... x 389 
Amphitheater, and forum, Koman, at Arles, 
France *¥375 





Amyl nitrite, medical uses of 299 
Amiyl nitrite, hypodermic use of, by Dr. J. J. F. 

Barnes 349 
Anaconda at Zoological Garde ns, London “is 


Annealing metals, electricity for 
Analogy between the conductivity for heat on 
the induction balance effect of copper-tin alloys, 
by W. Chandler Roberts, F.R.S. 210 
Analyses, quantitative, color comparator for, by 
Prof. A. R. Leeds #134 
a volumetric, seppiic ation of ammonium 
— vocyunide in, by J. Volhard. 119 
Ana ysis, chemical, precipitates in, new method 
of separating and treating, by F.A.Gooch.#130 
Analysis, general method of, for the tissues ot 
vegetables, by E. Fremy 61 
Analysis, hop, principles of, by C. 0. Cech..303 
Analysis, quantitative, a new method of exten 








sive applicability, by Prof. A. Classen 205 
guaketie. spectrum, by Prof. Redwood 79 
Analysis, spectrum, applied to the solar system, 

by W. Huggins 281 
Anal sis, volumetric, in photography, applian 

ces he il ? 
Anatomy, pathological, the role of, by Prof. 


Cohnheim 
Anesthesia, a new discoverer of. 


201, 203 


Anesthesia unde © pressure, Bert's exper 302 
Anwsthetic, new, bromide of ethyl, by K. .. 

Levis, M.D. 218 
Anchor, sea, Bullivant’s ‘ %355 
Anchor, ship's, improved, Tyzack’s *81 
Anchor, two ton, Smith's #279 
Anchors, portable, Capt. Swinburn’s ...% 99 
Anemograph, Howlett's ooceee MRSS 
Anemograph, Montsouris *%198 
Anemometer of Mt. Santis obse rvatory #416 


Anemometer, Robinson's. #7 
Angle block, Howe truss, dimensions, method of 
calculating *98 


Aniline black, cerium, pre paration. ‘ 182 
Aniline black, dyeing with vanadium. 245 
Aniline biack, electrolyt., by F. Goppelsoder. 15 


Aniline black, theory of the production of by 
the salts of vanadium, by A. Guyard 
Aniline black, improvements in, byA. Guyard 69 
Aniline, mode of preparation *178 
me colors at the Centennial Exhibition, 
with brief notes on the mode of manufacture 
of the different colors, by Carl Rumpff. 32 
Aniline printing, process for. 343 
Animal and plant life, abstract from lecture by 
A. R. Grote, A.M. *%185 
Animal colors, the philosophy of, by Dr. gt w 





Cf Pra ee 8, 329 
Animal intelligence, abstract of lecture, Hy 
G. J. Romanes 
Animal intelligence, by C. Lloyd Morgan 361 


Animal life, by Dr. J. H. Barker. Terrestrial life 
not a distinct entity, but a temporary condition 
of certain peculiar kinds of matter.. 

Animal motion, discoveries of the past half cen- 
tury, by Dr. J. Burdon-Sanderson.. 

Animals and plants, varying susce ptibility of, to 
poisons and diseases 303 

Animals and plants, protective mimic ry in, by 


Prof. Mivart.... 254 
Animals, c hlorophyl, researches on. 324 
Animals containing chlorophyll. Isl 
Animals, domestic, diseases, by Prof. Law..243 
Animals, domestic, the disposition of color 


markings in, by Prot. Wm. H. Brewer 297 


Animals, extinct, discoveries in the Rocky 

Mountains, resume of, by Prof. Marsh 34 
Animals, fur-bearing ‘of Maine 316 
Animals, hibernation of 324 


Animals, how they became carnivorous, by I. 
RK. Allinson 9 
Animals in motion, 


attitudes of, by Mr. ‘Muy- 
bridge 343 


Animals of the dee Pp sea, “abstract of an interest- | 


ing paper on deep sea fauna, by Dr. Pagen- 
stecker. 261 
Animal , Phosphorese ent: 
by Prof. Martin Duncan © 
Animals, pi de by jos. F. James... 
Animals, sex in, how to control F 
Animals, s sch in 
Animals, the earlier mi 
lation to the present dist tribution of animals. 
An important contribution to our reateiem | 


‘facts and thoughts, 
‘RS *197 
++] 


372 
tions of, ‘and their re- 





Annular wheels, forms of epicycloidal and invo- 
lute teeth for inside gear, failure of the ocamne- 
graph in certain practic al cases, by Prof. C. W. 

facCord * 

Anaular wheels, mac hine fore vutting, De Junker 

36 









& Ruh's 5 
Anthracene 180 
Anthracene, apparatus to manufacture..*187 
Anthracite coke as a steam fuel. 47 
Anthrax, etiology of, by L. Pasteur 259 
A —y pay! twenty years progress in. Ab- 

stract of an address by Prof. Huxley ..148 
As thropometrical measurements 190 

“fat remedy 366 





pro Fe of man in Eastern America geoloui- 
tally considered, by H. C. Lewis 258 
Antiseptic compound, new, application of, 
preservation of food, by Prof. Barff. 3 
Antiseptic substances, qualities of various.. 389 
Antiseptics, albuminated ferrous borotartrate. 
Camphorated chloride of calcium, by Give 


to 
S32 


Pavesi 87 
Antiseptics, relative power of 3u2 
Antiquities, Central American, recently dis- 

covered Sn tobd X20 
a ey ie Egy tian, << the Boulak Mu- 

seum, by R. Mick hel 3 
Ants as er ~% AL. stroye rs 4 China, by Dr. Mac- 

gowan, 336 
Ants, intelligence of, by Sir John Lubbock..143 
Ants, white, or termites *223 
Ants, Sir John Lubbock on... 178, 241 
Antwerp, port of oun 246 
Apatite, Canadian................ 387 
Depo nose sccoces ... &389 

aces vs. realities . 116 
ab culture, practical, by Prof. A. J. Cook ..246 
Apiec ulture, relation of to science, by A. J. 

Cook : 27 

Apegice ties, their mental state, their degree of 


responsibility, and their civil capacity, by Le- 

grand Du Saulle 321 

Apoplexy, popular errors as to the nature ot. 2 
a 


Apple blossoms ; il 

Apple coring mac hine, how to make “313 
Apple jelly, how manufactured, ; 360 
A pple-tree borer, remedy against 167 
Apples, storing of, by J. 8. Woodward 358 
Apples, American, the most approved kinds.287 
Apples, American, in Europe 218 
Apples, how to gather and store 304 
Apples, how to preserve 209, 210 
Aquarium and winter garden, Plymouth I 49 
Aquarium, great, at Birmingham, Eng., by 


William Alford Lloyd 
Aquarium, Koyal, London, description of the 
building and its arrangement, with ‘Tiustrations 
of the hydraulic machinery employed *14 
Aqueduct of lead pipe, cheap and successful, by 
Prof, K. Fletcher 266 
Aqueous vapor, influence of on the explosion of 
carbonic oxide and oxygen, by H. B. Dixon, 358 
Aqueduc ts of Paris, Roman a2 
Aqueducts, Koman, ancient 
Arago, Francois. Biographical sketch, with illus 
tration of statue erected to his memory at 
Perpignan *204 
Arboriculture, ornamental, a practical paper 
upon, with a list of trees suited for ornamental 
pqaensione in the Northern United States, 3 


obn Robinson 35 
Archeological explorations, Asia Minor...813 
Archwological explorations in Ohio. An ac 


count of explorations made near Madisonville, 
O., in 1878, 1879, and 1880, the results of which are 
the most interesting of any that have hitherto 
been conducted in the Mississippi Valley, with 
descriptions and forty illustrative figures of a 
nage number of aboriginal relics #282 
Archwology, American, 
tion, inquiries concerning 
Arches and tunnels, beton *227 
Arches, masonry, cause of failure of 42 
Architect, fire engineers and underwriters..250 
Architecture, American, English ideas of .370 


Smithsonian Institu- 
, 31 


Architecture, cast iron in 324 
Architecture, color in, by G. Aitchison S81 
Architecture, Italian and French. .. *113 
Architecture in the U. 8., prospects of _ il 
Architecture in Cairo, Egypt *x382 
Architecture, marine, the Bucentaur. *x62 
Architecture of Chicago. 118 
Architecture, Roman, ancient, at Hydra. #323 
Architectura i profession, the prospects and 

position of, by Jobn McLachlan : 68 
Arctic e xploration, by B. Leigh Smith *x356 


Arctic exploration, Norde snskjold’s expedition. 
Successful northeast passage of the Vega, with 
portraits of Prof. Nordenskjold and Capt. Palan- 
der *23 ae » *232 

Arctice xplorations, cruise of the Jeanne tte, with 


portrait of Lt. De Long 320 
Arctic exploration, loss of the Jeannette X 339 
Arctic explor., Nordenskjold, N.E. passage..211 


Arctic explorations, recent, Nordensk jold’s% 158 


Areothermic balance for SaReRRCR the 

density of fluids, Blondeau’s j *237 
Argand, Fletcher's, for titration.. ..¥323 
Armadillo, truncated. . : *241 
Armature, stepwound, C rompton’ 8 “375 
Armenia, antiquities from 112 
Armitage House, near Manchester *362 
Armor plate, approximate rules for the pene- 

tration of 272 


Armor plate, chilled cast iron, for batteries, ad- 
vantages of, with description of chilled iron 
cupolas built for the Prussian Government, and 
of the St. Marie battery at Antwerp ‘ 1 

Armor plate, trial of competitive shot against. 

i127 


Armor plated forts, experimental ae at with 

great guns, England *406 
Armor plates, compound ‘ ro9g 
Armor plates, compound, W ilson’s *118 
Armor plates, stee! 112 
Army and navy building, Washington. *307 
Army bed, desk, and knapsack, combined. .* 369 


Army worm, its life history, its habits, and the 
mode of exterminating it 
Arsenal, Austrian Lloyds’ at Trieste. . 239 


Arsenic in the arts as a cause of arsenical poison- 
ing, by 8. A. Lattimore, LL.D. An important 
paper 29 

Arsenical wail 


paper and artificial flowers, 
272 
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> t, and uses....362 existing animal life, by Carl Vogt.... dangers of 

Abr cane mercurial, simple, b vy G. M. > : | ae m, its properties, —— ‘copper-plave, by | Animals, uses of in the ornamental arts. 362 Art manufactures of Japan, by Dr. Christopher 
kins. Deseri tion of on — r A | iin Prof. R. H. Rich hards kstietia atv decncmevesaes 46 Animals, vaccination of, by L. Pasteur .. 800 Dresser. An interesting paper, describing the 
expansive Pome by ~- ey ruc mei ih Amaigams, dental, an exhaustive paper | — Animals, winter sleep of.. F 72 methods of making pottery and fans, and pro- 
may be ple, mee — 4 Boe Be | by Dr. Cc ‘harles J. a 183 Animation, suspended. A paper by B. W. Rich- cesses of weaving, silk decoration, and lncqpar. 
tion, with figures choving ioe #224 Amateur mechanics (see ‘mechanics | ardson, pointing out what experiment, is ing, etc. : wes 115 
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Canary birds, how to care for 248 

Cancer and alluvial soil . 373 

Cancer, treatment of by hemlock 25 

Cancer, treatment of with caustics, by Dr. m4 
Eltinge be 272 

| Candelabra in bronze at the new Opera House, 
i . . Sar vedigu oe lus aan 











EACH NUMBER CONTAINS SIXTEEN LARGE PAGES. 


PRICE 10 CENTS PER NUMBER. 





MUNN & CO., 361 BROADWAY, NEW YORK. 


ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS, 


—IN ORDERING PLEASE GIVE THE NUMBERS. 






































































































Se 


SS ee 












366 A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCI 





ENTIFIC AMERICAN SUPPLEMENT. 













































































7 _ Field.... 3 | Chemistry as an art and as a science, by Prot 
Candelabrum designed by J. Lefevre...... ¥69 Carriage pointing, bow can the present method | Cellars and diphtheria, by DF. A. . bs ety) ee a erro eee 247 
Candle moulding machines, .forane’s......4292 be improved, by W. H. Stewart............. *98 | Celluloid, appara -—q and xylonite...........227 Chemistry, blowpipe, contributions) to, ry r. 
Canes, paper, how to make..................*353 Carriage, steam, high-speed, Bollee’s...... #398 | Celluloid, par Seal formation of "9 Sa] CasamAajor........-..+0-seeeeeeeeees *131, #143 
Canker worm, remedies against............. 19 Carriage, steam, for roads, Bollee’s........ #291 | Cellulose, penn se kiieshase 6 | Chemistry, educational, value of, by Prof. Max- 
Cannon, effects of ,un cotton upon....... %165 | Carriage terms, dictionary of.... ....... -... 6. Cement and mo’ i wtifl ee stone. "325 well SimpsOn........--..eeeeesee ces Leet eceecee 1 
Cannon, revolver, Hotchkiss................%47 Carrots, how to harvest..................--. *%206 Cement, beton, — a te = ae a ella §$ | Chemistry for amateurs, a description of some 
Cannon, steam engine, man, and the insect con- Carrying trade of the world. 240 Cement for fastenin rthenware......----- 213) interesting chemical experiments that require 
sidered as mechanical motors................414 | Cars, colliery, wheels for..................++5 *95 | Cement for ager and ca ‘vecipe forl72| for their performance, simple and easily con- 
Cannons (see Guns). Cars, electric light for, Klabath’s......... /%406 | Cement for joining metal to glass, sf ™ 163 structed apparatus only.................... 259 
SS OE MID on o's pintdins<sccnvaccsnezesons %353 Cars, freight, standard of the New York Central | Cement for metals, SS ie "20 | Chemistry, industrial, applica. of cold in,.254 
Canoe, a light paddling, by Chas. E. Chase. De- and Hudson River Railway, with working draw- | Cement for wool n whee I “"""""*""869| Chemistry, industrial, meth« of analyzin 
scription, accompanied by a full set of working ings and full specifications, showing dimensions Cement, Japane Ss = a Michaelis’ “xyaT soap, by Dr. Albert R. Leeds................. 
drawings to a scale, of an easily constructed and —_and all particulars...................--- ... ¥18 Cement, —— ~ _ — s.. Folkestone..350| Chemistry, industrial, progress of, by J. W. 
cheap craft for small streams and frequent Cars, passenger, most economical length for..26 | Cement, manu ac ure ‘Watson “331 Mallet. ‘A brief review of the most important 
portages, capable of running safely through Cars, painting, varnishing, and cleaning of ; the | Cement, eed, / . oe ol me changes in the industrial applications of chemis- 
rapids in which heavier canoes would Mt —- as discussed by the Master Car — | S| omens, Fortan ak. ee ae eh try within the last few years. A Yaluable series 
% PR aint cn Sechéoses 5 a0vese seus eases bes eant % ; ys me > Mi . of papers.. ’ p 
Canoe, cruising, Jersey Blue. A detailed de- Cars, railway, construct’n, past and present..203 other cements, ote., by Reginald E. ee pay p) , 234, 261, 27%, 387 
scription, by Commodore W. P. Stephens, of a Cars, railway, costs of............... .....-204| A valuable paper. .........- facture of, improv- | Chemistry, microscope in, by H. C. Sorby..124 
new cruising canoe, embodying severalimprove- Cars, railway, iron.............-.----..000+++y 57, Cement, Portland, manufac : 84 | Chemistry of plants, by R. Warington......175 
ments upon the established model, with a com- Cars, running gear for, Raddin’s........ *380 ments in.. Se 5 eenthiinnbis Dae eo sos its resist. | Chemistry of Pre barks of the oak, willow, ana 
‘ plete set < working drawings toascale.. ‘sree Cars, my Sovee ge eae ase \€ pew oy —— results of tests as to its res — elm, by E. Johansen...... oar heeewrostenehiy 
Jamoe, folding, Berthon.................... Cars, steel, for railways.......... ccccce cess ae | e i pinecone ress a ae stry, organic, teaching, Prof. Edwarc 
Canoes, canvas, for sailing and paddling. De- care, street, at Nantes. , onsale he Poe #387 oa, process of manufacture in Ulster ar Comte ee ht ts de —. Hatt citrine ‘d 
scription, accompanied by working drawings to Cars, street, compressed air motors for, by Gen, | ON. 1... eee rene eee eee n sees sean es ese ee ees ‘ outlines of, by H. M. McIntire. ME. 
a scale, of two light canoes, which can be built H. Flaupt, CE ' isneawaeeecs : ..176, 177 | Cement reservoirs, how to construct, ene — ae concise eek A of the ne ag 
by any careful amateur, and which, with reason- Cars, street, po: gy ade sieceih a ai nage —s } ay me gt © ee eenton double lever, e335 ical elements, with their atomic weighta, tests 
Me care i ons ti se i ce ¢ s st, “am, horse power, etc., require¢ ¢ Michaelis’..... ro woatcseeaes genes sé ‘ bers a. 5, 
asco ond demmie —, ip wil ¢216 . for”. : or : a “08 ~ : re = Se ee . 28 Cement testing sanssine, Fotponks SES ts 4 compounds, practical uses, etc. 136, 153° ‘5 
, Gr  Colorad iver, by Capt. i. st, spring-propelled, Jones & Terflott’s. | Cement to resist acids, recipe for.........-... 16 ~ ’ 5 
> mvs. ™ : woe vw er B05 er P 48 | Cements, a collection of valuable recipes, fos Cem etry Oe inron meanthe of 18 semeetes | 
Cans, tin, machinery for making........... %398 Cars, street, steam, surface-condenser for, Row- | ‘ 245| Chemistry vegetable, abstract of a paper by 8 
Capiliarity, an inverting pees by G66. a a cain modn, Hames | Gemmomee or te set cle or 800 | OR Wine ccamemetnileond ies 
Da 5 < cnweniec savenddhs nadie de gasige vosk Seweses : ars, taking-up by a train in motion, Hanrez’s | © p 2 teeth, recipe TOr.......-..:- : Scie: : srican. ies « 
Capitals of pilasters, Italian reneissance...*249 system........ : a . pears Se ves sseesesee%256 | Cements, hydraulic and others, at the Philadel- Chee Pe een te it St P| 
ae from Ste. Chapel, Paris geet ceverensn Sait Covact, 6 waeeed. freight , See | ~ Exhibition, notes on, by Q. A. mene pare ving caiastions feoun oil the famsous and 
‘aps d wine Ss. r« SRT , orse show, London . y | HLA... cee cce cece cree nsccccseccescensecscres 4 yy 7 . md 
pe ome alge py aloe er EB 93 Saosemesen. | 2 SE ; _%¥212 | Cements, tensile strength, appar.to test.. #282 ble ~ Soumanents, ond Sut ~ 9 Eee 
Car and tender axie, standard recommended by Cartridge shells, appar. to utilize, Morris’ *276 | Cements, various recipes for..... oveneeuese Pit | ae ph 2 matches, with complete —— 
master car builders of United States.......¢294 Cartridges, how manufactured...... %24, 168 Cemetery new, Madrid, design for......... 17 stc.: and sketches and portrait of leading pro- 
Car axie journal box, Tomlinson’s ......... *%118 Cartridges, lime, for blasting, how made and | Centenn al Exhibition building..........--.- «wees ists and players. and the finest exam ze t 
SI, SND iin cocntavecessenceced IE 9 a a a as enw ada ete Center of gravity, experiments on.......... %237 ree sons a illustrated with t a 
Car axles, tests of, by W. E. Chamberlain...%#113 Casecara sagrado, articles on its use, by Drs. Gun- Central Institution for Technical Education, Lon- k a ke py —— 
IE cnc cade avecuéececsetes ahey enreein 185 drum, Bundy, Bean, Fowler, Buckland, and Gal- oe ron cose esses e MBS D cd Me aa #84 
Car coupler, Janney’s.................. in ED SRE cel cnda cite icons tlldetenneerncusis cos cvepes Centrifugal cream separator, improved. .¥263 Z r. C. oh _ ete e ee eeeeneerererereeeseeseess eae 
Car coupling, dangers of........... .......... *¥92 Cashmeres and silks, how to clean and how to Centrifugal force apparatus, novel....... *361 eye ath PASRRESS SCPE S CCC R OURS SP ORSRESFeS~ X86 
SOE, RE Bc cviscesce, sesesscccces *44 SPIED, ¢ cccccsavacensesoecess .....218 | Centrifugal force, experiment on........- #321 ig apr idiadas duaeeesiedshan eke ++ + 
Car couplings, English. Full particulars of all Casket in oak, carved........ 2.02. .....-+++ *232 Centrifugal machines for the separation of Wa "Rail atin EBbesavingenstes rtteeeceeccees x88 
NN RE *21 Casks, new, how to remove the unpleasant taste | cream from milk, notes on the efficiency of, by acca - ~ | MTT TIETES EEE LEE r++ 4 
Car, drawing-room, detailed cost of ..........837G | from........... cece ceneses cecercenccccessenees 256| A.Smetham, F.C.S...... es sveestesseseendee 320 Olph ANGEFBON ......-------++-+eeeeereeeee . 
Car, electric, Siemens-Halske............... %292 Casting metals, medallions, vases, and other | Century plant, Queen Victoria. ie Jaco aay sete eeeerereeeeceeeceeeeeeeeeeees + +4 
Car, electric, storage battery................*383 | articles in fusible alloys. Full directions for | Cephalopoda, ink-bag of........ beogeesesond } A ae ONE EE RE et r+ a 
Car, first-class passenger, details of cost of con- home and shop practice, with engravings show- Cereal foods. A microscopic examination of some ae “ Staun OER. cecvcccccccvvccccovscovcses - Q 
on, Se ae cael ee ing how to make the moulds, how to make the | cereal foods which are extensively advertised,| R.H.Seymour.................--+-+-. + + | 
Car foot-warmers, arrang’m't for heating..*176 air vents, how to prepare the elloys, and how to showing those that are genuine and those that H. M — 4 er erece Keer oetey se Co rcrecoeevoses + + 
Car for single-rail railway, James’............%4¢4 ut the final finish on the castings, by George M. are fraudulent and valueless. . cotecrereeese *328 INN. DIMTACIC. ....cccccccsccseccscccccseccsesaes >. 5 
Car for tramways, Muir’s..................++. *38 flopkins ipataidsdcinleachesbncedinsiesa4 cer ied %17 Cereal foods, by Dr. A. T. Cuzner. A paper J. G. BOMOM........00.cercsrccccsecrecerresses 96 
Car heating, French system of.............. *%177 Castings, cooling, Robinson's process....... 72) treating of wheat and its approximate princi-| J. H. Finlinson Pins bbeh 6h Epes tes 08%. 00s 5 eaub %97 
Car load, the EN 30h datkincatne stenhietbigee 58 Castings, heavy, burning or mending, by T. D. »les, and its manufacture into various kinds of Herr iiss WKs S8e0ncwas canes seseeuhil #98 
Car, novel, for common roads, Prosser’s....#238 ce ce es Roa. Ul eee aa %269 a rr. om T. M. Brown. . ae brdi pawalintiiad eneohraceeete *99 
Car, railway, refrigerating.................... *¥89 Castings of insects, etc., how to make.....311 Cereal foods in their relation to health and dis- Dr. R. L, C. White................ scene eee ees *100 
Car, railway, refrigerating, Winant’s........%18 Castor bean, how cultivated and harvested, by ease, by Dr. F. R. Campbell........... seeevees 392 SSN errr *101 
Car, spring-propelied, Leveaux’s............. AT SE, Ss cdinchencas civnvlihnaceciesnmiy ote i86 Cerium aniline black, preparation of........ UGS) M. J. Hasoltane.......cccscccccccsccccevenes *102 
Car, spring-propelled, Steel & Austin’s.......%46 Castor oil, a substitute for.................... 226 Cerium oxide, preparing, by H. Debray..... 412 I. Kolisch Needs 60) 40dRen eaten enrc09 sate eee *103 
Car springs at the Centennial.......... ..B30 Casts and models, a new material for......... 378 Cerro de Pasco, Peru...............-+..0ees00s 1 Cc. A, TSE a NER REESE fer 104 
Car, steam, for tramways, new.. .%36 Catand its relations, by F. A. Lucas. An inter-| Ceylon and India, notes on, by Prof. Ernst Le, W. MUGge...........0ccceeccesccceceessees %105 
Car, street, brake for, Phillips’............... *96 esting paper, showing by means of the cat as an Haeckel..... et 348 B. 8. WSIGR.........ccsceccrcescccesecereenes #106 
Car, street railway, compres’d air, Mekarski’s*¥ 18 example how animals are classified. ...293,294 | Chain belts, improved, Bushnell’s.............*6 ID ene cath chiweress +easstenitiiel *%107 
Car, street, steam, Brunner’s.................. %22 Catalepsy andhypnotism...................4#295 Chair, hardwood, design for ........... PP. James Mason... *108 
Car truck shifter, Ramsey’s...............--+. %45 Catalepsy and somnambulism, hysterical, in- | Chair, ornamental, designed by Schuh......%#92{| Max Peiler.... *109 
SO eee SaaS $34) duced, by Prof. Charcot...................+.. 256 Chairs and writing table, by Schoenthaler..#43 | W.S. Hallock................66.. sees ee eeees *110 
Car wheel boring machine, Bement & Son’s..*33 Catalpa tree, importance of for economic plant- | Chairs, designs for ....................-..0+: *%255 H. ES skssnekatdeceeeacecccsee eed *111 
Car wheel, wenesis of a..............-.--eeceeee 408 ing, by C. 8. Sargent.......... ‘ ..........132 | Chairs, Flemish renaissance, from the collection F. M. Ee ine iaicé hice sosrecvdencdisaal #112 
Car wheels and axles, boringand fitting......*11 Catamaran, American, in London........ I Se NE i cc canines alee HSOT | BB. DOUMAP.......... 2000 .cccerecccccccesceccess *113 
©ar wheels, balancing, apparatus for....... *%176 Catamaran, or double-hulled sailboats, how to Chairs, ornamental, designed by Ludwig... *83 cork ge tainssedsececauseeaserien *114 
Car wheels, breakage of.................. ....290, build, Full directions for construction, dimen- Chambers, Dr. William, sketch of his life, with Bip Be BD oo. 6 css 0ce9 coe cece vcceveeesseces #115 
Car wheels, chilled cast iron, modeof making31 | sions, and illustrations of three sizes, costing ——— seta ncoae title as iocubceencucase Cc. H. Wheeler ...... bad sian sevveccivevsacseds¥ *116 
Car wheels, cast-iron, turned, experiments with 15 from about $50 to $500. Also, interesting de-| Chameleons, by Prof. J. Reay Greene. An in- Francois A. D. Philidor..................0+- *%117 
Car wheels, foreign, at the Centennial..........29 | scription of Mr. Herreshoff’s patent catamarans, EERO LOI OES %233, 234 Louis C. De la Bourdonnais..............-.. *118 
Car wheels, how to balance.............-.--. %368 | speed 20 miles per hour........... 05, +106 Chameleon, how it changes color......... %157| C.H. W NN fis vcenncatsncesesvensoneous *119 
Car wheels, improved, Paige’s.................. *%1 | Catamaran, or double-hulled sailboat, with Champagne making in France............ 4 < "ee RESET *120 
Car wheels, large versus small ................ %67)| Malay rig,inuseinSan Franciscoharbor. Direc- | Chancre from a dentist’s instruments ....... 111 7 ee ediemiaResveet seer aeseesesQeael *%121 
Car wheels, tiring and untiring, apparatus*337 tions for constructing a cheap, simple, and’ Chandelier, corona lucis sieves 6 Cee = \ — SERS ERSS SERRE. %122 
Carbolie acid for boils, ulcers, poisonous bites, handy boat, with four figures.............. #117 Charbon vaccination........ icnviidemsevekkeyearwsenl *123 
hemorrhoids, carbuncles, and tumors, by Dr. N.| Catamaran, pleasure, proa Ladrona, with de-| Charcoal, animal, apparatu: Vv J. A. Graves.... .%¥124 
B. Kennedy....... DEL RTa UIC Rm OS ee 00 BBS ee, eee Sa eer ..%125 
Carbolic acid, how to test the commercial value | Catamaran, small sized, successful........ ..109 Charcoal, animal, oxidizing action of, by W.| Herr Horwitz......... 2.2.0... 6.60 cce scene eee $138 
I NN cass sun osscden osseous 361 | Catamaran steamer, new.................. oi, in koala ded widwinagal acl ie i 8 | SS ee *%127 
Carbolic acid, med. uses of, by P. Eade, M.D. 138 | Cataract of the eye, mode of operating for.*139 Charcoal, how made, and where the city supply | F. E. Brenzinger..................-..-.++++++ #128 
Carbon, action of watery vapor on at different | Cataract of the eye, treatment of, by B. W. GEESE: EEE ae ee: P94 i i veghknnsetasegenenteensaeee %129 
temperatures, by C. G. Dahlerus............. Oe cnn scons chctwdreereovens 50 | Charcoal, manuf. in kilns..................%#422 |} W.Grimshaw.................ccsceeeecceeeee *130 
Carbon, distribution, characteristics and com-| Catarrh, a cure for..............-.--+-.+0++5: 216 Charcoal, manufacture of in kilns, description| G.N.Cheney .................--20025 ceeeeee *131 
binations of, by T. A. Pooley..,..........-.-- 288 | Catarrh, by Dr. Dudley Reynolds. A valuable| and figures of the different kinds of kilns use cia rccnickbdperiede 0 aseensitl *132 
Carbon, how to print in............---+....... 66) clinical fecture on the character and treatment , in the industry, by Prof. T. Egleston...... #415, PierreC. F. De St. Amant.................. *133 
Carbon minerals, origin and relation of. An imn-| of the disease........ 2.00.0... 0.0 e cece eee eees 84 Charcoal, peat, manufacture of,.......... ser ES UU eer *%134 
teresting and valuable review of the genesis of | Catarrh, nasal, by Dr. F. H. Bosworth...... 262  Chasles, Michel, the mathematician. Biograph-| _E. 8. Brewster..........................0000: *%135 
carbon minerals, and the modes and conditions | Catastrophism and its connection with evolu- SS EERIE LEST Chestnuts, how to grow from seed........... 91 
of their occurrence, by Dr. J. 8. Newberry..362, tion. An interesting address before the Sheffield Chateau, castellated, English............... *303 Chiccory, large-rooted, how to cultivate..*372 
Carbon paper, apparatus for preparing....% 153) Scientific School, by Clarence King......80, 81 | Cheese mould....................0..00 0000000 %271 Chicken cholera, An important paper by L. 
Carbon pictures, printing ornamental! borders to, | Cathedral, Carlisle.... ..................-- %244 Cheese presses, English ....%155 Pasteur, showing how chickens may be pre- 
by E. W. Foxlee.............. eessceceese-eeee_ | Cathedral, Chichester %290 Cheeses, European... ..................0055- %29)| served from death by inoculation with the virus 
Carbon, plastic, for batteries, how made....415 Cathedral, Cologne......................... %257 Chemical action in a magnetic field, by Ira | ME ED nin 6 on: ten cn cdenes posneee Sieh seseeé 271 
Carbon points for electric light, by F. Carre..98 Cathedral, Cologne, placing the capstone of up- EE  cubbevndbardadiinbebeteatnaedidsasean 293 | Chicken cholera and other virulent diseases, by 
[eee ao mar orsopmant of, by Mr. hamy.5 14 Te the south tower.......... weer a a action, modern ideas of, ie werd oT... ipreressoonass sbs— nes gatrwops peste 343 
arbom prints, fading 0 Sear > eAcab ewe SSP eSCes “ se eee 5 cken cholera, attenuation of the virus of, by 
Carbon process, improved................ 119 Cathedral, ETON E EE *%300 Chemical affinity, thoughts on, by C. SRE MD tc MRE ihe ccstetveiceons+ine>verseteanres 283 
Carbon, proportion of wasted as soot...... 387 Cathedral, Gloucester............. %341, *413 Chemical analysis, method for the separation | Chicken cholera. Study of the conditions of 
Carbon sulphide furnace, Labois’........... *299 Cathedral, Lichfield, England............. %219 > and subsequent treatment of precipitates in, by non-recidivation and of some other character- 
Carbon surfaces, colored, absorption and rope Cathedral, Lincoiln.................... ous oat %*262 Ie ic MINE < chinkisinc es svn ety seesuak eobanets *21 | istics of the disease, by L. Pasteur ........... 274 
sion of the chemical rays by, by E. Lacan...157 | Cathedral of Burgos, interior view of....%354 Chemical apparatus, manipulation of, methods | Chicken lice, how to destroy ................- 105 
Carbon, the spectrum of, by G. D. Liveing andJ. | Cathedral of Burgos, Spain.......... .... *344 of grinding, boring, inserting, fastening, and re- | Chicken raising, artificial, hints on.......... 414 
Dewen...... Mie <phase sot veserecesses es leceteseee .--843 Cathedral, POCCTWOUOEGE . 2. cocccscssecees %285)| moving glass stoppers, boring, pressing, cutting, Chickens, hatching of, artificial............. %54 
Carbonte acid, antiseptic properties of...... 392 | Cathedral, Ripon................ -..-..--5 %335 | and fastening cork stoppers, pouring from bot- | Children, psychological development in, by G. J. 
Carbonie acid in the atmosphere.......... %259 | Cathedral, Rochester............ vieieadw il *321 tles, inserting tubes, poceorvalion Ee SS .té‘(‘(‘~é Re CR 358 
Carbonic acid in the atmosphere, abstract of a | Cathedral, St. Paul's, London Eh SMM 5 sls cue ea chinisatiustte 4 balabeaeusten *%290 Children, young, care of. Valuable paper. .192 
TT By By Misc Kiraitaw enn voerenntere<s .393 | Cathedral, Wells, England................. *196 Chemical combination, suspension, andsolution, | Chimberazo and Cotopaxi, ascent of. An inter- 
Carbonie acid in the air, by M. Dumas.......358 | Cathedral, Winchester.. ................... *319 by William Durham................. she ares *¥116 | esting paper by Edward Whymper. giving an ac- 
Carbonie acid in occupied rooms, diffusion. .170 | Cathetometer, and its practical applications, by |Chemicat compounds, dissociation of, by Dr.| count of his ascent of these two lofty velennees, 
Carbonic acid liquid, in minerals, by Walter; Prof. A. M. Mayer..............+0-.0++:200:: #177 Lt SST Sts: © 322) and containing much geographical and ethnolog- 
Noel Hartley, Is tetany bode nan -cxdenreis %23  Catsup under the miscroscope, by W. G. Smith. Chemical compounds made by compression, by | ical information that is not generally known. 
Carbonic oxide and oxygen, explosion of, influ- 31 Rs rita onsite ns aun ke depiiic’ ‘ne coawaltn 404 | “ 277,278 
ence of aqueous vapor On.....-..............; $58 | Cattle, Aberdeen, prize at the Paris Exhib.#177 | Chemical compounds, unit weight and mode of | Chimes, new mechanical system of ringing * 282 
Carbons, electric light, machine for making, | Cattle and live stock, diseases of, salicylic acid | constitution of, by A. rr 324 | Chimney construction, by J. M. Bancroft. A 
Cuniliffe's.... iad EO RET SO i ee 244 Chemical decomposition incited by a cold fluid| valuable paper......................2.0000e0+- 116 


Carbonizing apparatus for beet root molasses Cattle, Hereford............... 
ING didnt gies vindndie ecw’ sein ain eaten %376 Cattle, how shipped to Europe 

casas apparatus for gas manufacture, | Cattle, Long-horn, history of, 
Darpenter’s............. ; 


--»- #144 Cattle, musk, of America, by Dr.G. A. Stock-| trated by water, by Prof. J. E. Gladstone..... 38 | Chimneys, tal 





—_ ---%149 | stratum floating on a warm liquid, by Henry A. | Chimney straightening by a 
Ee in anon acinsh adivadicaiesaecte *2 no scaffolding.............. " meted 


~ 
w 


process soquising 


0 
by J. N. Fitt..#20 Chemical decomposition, methods of, as illus- | Chimney swe ping. air-blast, Syliwaschy's# 351 














apparatus for climbing..... 





Carbunele, carbolic acid in..................188 | well 0... ko bth seks 940s axcownaseudl 400 | Chemical energy and electromotive force of | Chimneys, hints on building, by D. Morse...163 
Carbuneles and boils, how to treat, by Dr. P. | Cattle, Montbeliard breed of ............... %152| different gal. combinations, by J. Thomsen.-279 | Chimneys, hot water, and ‘hog alr stoves.#213 
Earl................. potrcerseeses street seeeeeees 58 | Cattle, prize, at the Paris Exhibition....... %141 | Chemical experiments in the lantern........ 425 | Chimneys, the draught of, mode of calculating, 
Carbuncles and boils, remedy for............. 95 | Cattle, short-horn, prize..................0065 *%27 | Chemical experiments in dyeing............. 257| valuable particulars..... ° 369 
Carbuncular disease, etiology of, by L. Pasteur. | Cattle, Stalled, how to keep clean .......... %105 | Chemical generators of combustion.........253 Chimney-piece and ornaments, Flemish re- 
An exhaustive contribution to the history of | Cattle, Sussex............. 0.0. cce cece eee cues *70 | Chemical harmony of the universe, abstract of | naissance style . %145 
anthrax, one a disease which causes great de- | Cattle, white, early, of Great Britain...... %187)| a paper by Dr. T. 8. Hunt............... 65 | Chimney-piece, designed by M. Seguin, Paris, 
Fh pa ne of cattle pe all countries..... ae Cones - for che scenaver of malignant growths, | Chemical industries of Italy, present state..348 7 ‘ * "#51 
sard player, automaton, new........... ... 7 Ee. DOGRCW TE. BORAT. «050 <isecccccsecsais 272 | Chemical industry, new, established by Camille | Chimney- %121 
Card table inlaid with ebony and yellow and green Caustic pencils, how to make... ... 81 Vincent, the production of methyl! chloride. a China a2a Sener paw eh in......392 
ivory, designed by Paul Faure........... -- #31 | Cave, ice, of Dobschau....... Sere *%195 | beet root vinasses, by Prof. Roscoe........ *172 China clays, method of bleaching..........-.. 91 
eres ee eee jute........... “ee | —s pictured, of Wisconsin, by Rev. —. Chemical industry of Germany at the Cen-| Chima, great wall of.................----+-:- *319 
y engines, Klein’s...-.............-++; | MBOWM...cn0cesssorves sevtrecrenseversrsesedves I 3 Svusasagidcsennstomeondeten 39 China cultivation and utilization of...417 
Carding engines, improved, Bolette’s.....#344 | Caves, exploration of, by aid of electricity.¥416 | Chemic ates. teed ak coe 4 Grass, On Gad Gunes Fd 
Carding machine, errard-Partait’s veel +166 Caves: Mexican, with human remains, by Edward on, a oe ree ae < a Cane peaing, directions for practicing the 99 
nied Ledwmeen.. SEbe | Cicpencsiinséss: pa area hacer tae nor sgce $33 chemical reactions, blowpipe, by EJ Chap. | Chinch-bug, devastations of. 000000000... 
game block, Laurence’s....................%253 | Caves, saltpeter, in V irginia, by H. Haupt, Jr.184 Rah abel aaa 99 Chinch-bu i its injury t riculture 
Cardol, irritating effects, by Mrs. Ida R. Brig- | Caves, wonderful, of Kentucky............... 8 | Chemical reactions, simple methods ‘0° recogni | Chinese fin anil dectcaesitas 
MUBTD 6 «os see neve rescenerccassncecceeseecscecs 36 | Caves, Western, discoveries in, by H.C. Hovey. | tion for some of the chemicals of most frequen‘ | Chinese in California... 20000000000 


Carp, German, how to cultivate..............420) 
Carpenter, Dr. W.B. Biographical —— h | Cayenne pepper, microscopic 





2} occurrence in photographie practice 
study of, by Thos. | Chemical reagents, an enumeration of 26 valu-| Riddell 


241 
Sia 348 | Chloral hydrate in scalds and burns, by Dr. oe 


EE Sika Sen'tiv ec lsdvankbesosivessaed dénsue RIO, 100<i astenhivesidetatn- nenedetmenide | able reagents, with their mode of | Ch li 212 
Carpenter’s square, how to use, a valuable paper | Cayley, Prof., President of British Association. | test , ode of preparation, | Chloral inebriety, by Dr. J. B. Mattison..... 212 
by John O'Connell... %88, %89| Brief sketch of, with portrait............. #400 | Chemical rearente. ‘ty Mew ee ee ee ey ween DOPE 


Carpentry, questions and replies in, 47, *55, | Cedar of Lebanon.............. 

¥ C % 56, 66 Cedar, white, characteristics a 

Carpet beetle and other domestic pests, by De. emer, California............. 
| Ce 








hes esau esta 89 detected in reagents used in qualitative analysis, | Chlorine, contribution to the 
barapenee ceeds 365 | _turer 


knowledge of 229 


nd usesof..... 345) with nature of impurity, and name of manufac- | Chlorine, action of, A Edmund W. Davy.. +30 
itio 


9.09.02.0000 0060 5e sen Mb MbboNCas a6sssemmaaetel 98 Chlorine, decomposition of .. 


6 Chemical recreations, a 






















EB. A. Hagen, a useful paper................. ling flowers in carton pierre *10 by A. BR. 323 
Carpet bug, by Dr. J. A. Lintner............. 88 | Cefling of a villa boudoir in Wiesbaden...#116| M.D.. desc ber by A. R. Prescott, | Chloroform, pure, tests for..........--.--.- 
Carpet detizaieg SSD, cavcitredsccdsee 315 | Ceiling ornament, designed by Pallenberg.—Mar-| that jtescribing some, instructive experiments } rors —— contains. pensaretien 2%, 
Carpet, German, old, design of.............. %93)| quetry designs, by Petronio.................. * Chemica) science, an address before the British | . NE Ire . weer tatgite 
Carpet loom, power, Gates’.................. #79 | poe wat F OT OR Ment anes cys visenares.cy *39 Association by Prof, J. H Gladstone. A valuable by. it Fe 
Carpet patterns, veteran................ --- 331 | Celestial bodies, atmosphere of, by J.L. Landeur. | _and interesting paper.................- 408 | function sien nmaclene neler 
Gasbes covlag techie, Home's... 4899| 258 Chemicais, recent improvements in the mane | functions of, Pringsheim on...225 

rpet sewing machine, Hesse’s............ 239 Celestial dynamics A do the planets move round _ facture of, by J. W. Mallet. 221) heim’ he shes on, by 
Car} Brussels, how manufactured....... 39) the sun, b James W. Hanna................ 9 Chemicals used in the various picture-making atringsheim's researc 293 
gm and car seat, suspension, Detomet A } See reer. Mauperin’s, for on orocesses, their manufacture ty their proper- bs a aaa rth 

8) MR Dive ccceccccccccccess sessesercsess col OTB oe e cece ssercseccesssscesessees ies, by J 4 . . Koch On.... ..--0+--2-++ +3 3 
Carriage draughiing, perspective, by A. Muller. | Celestial objects of interest, that are to be seen ic bonsterembas engraving Pete eeeceeeeeee eens 3 moses ‘antum, treatment of, by Dr. we 

| w e DA eye, y 4 I nning. Oe | Chemi Oe eee ewer eeene Mg ATE Tung Seah yan eeeeeesessoseeest 
Carriage exhibit at the Centennial.30,%33,%37 | Cell doctrine, in light of recent investigations, | Chemistry, anaipeie? | meen y ae “... ns ——e Geetern, pouty, baw $0 prev rent and cure. 896 
Carriage painting, by W. HH. Stewart........ 100° by Dr. C. Heitzmann. A valuable paper.. *87' methods usedin....... cubmspevevsasal 289 Chromium in photography. toe csp ae 








EACH NUMBER CONTAINS SIXTEEN LARGE PA 





GES. ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRAVINGS. 


PRICE 10 CENTS EACH NUMBER. MUNN & CO., 361 BROADWAY, NEW YORK.—IN ORDERING PLEASE GIVE THE NUMBERS 











368 A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFI 


C AMERICAN SUPPLEMENT. 











iw ane. Sonera, the distinctions between, 
Da 2 


sal alas atplarerec been is bo sg a 10 
Crow fret ny AE OR 385 
Crucible, furnace, repair of, while in blast. . H+ 
Orucibles, platinum, howto mend.. 42 
Crush ‘ng mil! for malt, etc., improved. . #403 
Crustacean, gigantic deep-sea. . tt + 3| 
Crustaceans, hermaphroditism in........... 
SE I NS 52s ca cocccccccesvivcnsed > -| 
Crystal Palace, French...........- .*%303 


Crystallization table, by Messrs. ‘Finot & Ber- | 
trand, showing the point at which the evapora- 
tion of certain solutions is to be interrupted to | 
procure a good crop of crystals on cooling... 303 

Crystals, A clear and concise essay on cry stallo- | 
graphy for the use of students 

Crystals, angles of, measurement of, with the | 
goniometer ... : +4 

Crystals, dryi ing machine for.. 7 | 

Crystals microscopic, photography ‘of for yd 
tern slides. 6 

Crystals. snow, how to re produce the forms of | 
— ially. .*¥33 

stals, study of, “by ‘J. H. Collins, F.C.S.¥126 
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Digestion and the use of artificial digestive 
agents. A paper ty Dr. J. M. Fothergill explain- | 
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metallurgy and in horticulture *242 
Electric current, force of, variation in by the 
action of sonorous vibration, by Prof D. E 
Hughes ee , 127 
lectrice current measurer, Deprez’s oe 
Electric current meters, Shaw's: and method of 
taking sub-surface observations. *%41 
Electric currents of high tension, experiments 
on, by M. Gaston Planté 1] 
Electric currents, what are they? Abstract of a 
lecture by Prof. Silvanus Thompson 3% 
Electric detecter, McEvoy’s, for ascertaining the 
sresence Of metals under water #357 
peoctzte discharge in gases 24 d 
ectric discharge through colza « ’ ’ 
! a Oil, P 
Macfarlane rete. a + 
Electric discharge, Mayer's for. 
, Mayer's appar: ? a- 
a pparatus for ana 


Electric discharges, arborescent, obtained from 


the rheostatic machine *%2 
d ; ‘ ° #207 
Electric _ discharges in rarefied gases, experi- 
ments of De la Rue and Miller, on 188 


Electric drawing apparatus ‘ *%197 
Electric earth currents, apparatus for automati- 
cally registering *413 


Electric engraving machine *%153 
Electric exploding apparatus for mining pur- 
aS SES eS 19 
Electric cel *¥236 
Electric fire-damp detecter, Forbes’ *200 
Electric fiash-signaling a yparatus for light- 
houses, railways, etc., Peebles’ ..*8 
em eye pe py regulator for communi- 
cating time to all the clocks of a city *%15% 
Electric gas lighter, Bogurt’s ¥ saa 
Electrie gas lighter, Gaitfe’s : *29 
Electric gas lighting apparatus #213 
Electric gas pressure regulators, systems of 
Launay and of Chardin BRS : *%214 
Electric gauge, Mercadier’s *329 


Electric generator, magneto, De Rouilly’s. 
%352 


Electric generator, secondary, Gaulard-Gibbs. 
*%3 


Electric generators, dynamo-engine for driving. 
*327 


Electric gyroscope, magneto *¥233 
Electric harmonica, Somzee’s *342 
Electric hoist, Hopkinson’s *318 
Electric incubator ; %425 
Electric induction, coii-regulator for, by J. E. 

Floyd #152 


Electric induction, volta, by Willoughby Smith. 


*¥417 
Electric lamp, arc, Abdank’s, by W. H. Preece. 


: *360 

Electric lamp, incandescent, for miners, Planté’s. 
*414 

Electric lamp, Mondos’ . *%362 
Electric lamp, Higgins’ *%185 
Electric lamp, incandescent, Reynier’s. *208 
Electric lamp, Jamin’s. é *194 
Electric lamp regulator, Somzee’s #342 


Electric lamp, Solignac’s, by Th. Du Moncel. 


*362 
Electric lamp, Stewart's ° -¥231 
Electric lamp, Strode & Co.'s ‘ *263 
Electric lamp, sun, Clerc and Bureau's *¥313 
Electric lamp, Werdermann’s.... *%217 


Electric lamps, arc and incandescent, being a 
description with engravings of all the principal 
forms of electric lights now used; with thirty 
engravings 7 ‘ *16% 

Electric lamps, brief descriptions of the various 
kinds. ... Piniivs wien 5 

Electric lamps, Hedge’s ...*%315 

Electric lamps, incandescent, Trouve’s.....%#370 

Electric lamps in Paris, by Prof. Silliman. 

142,143 

Electric light, a lecture by Henry Morton.*# 151 

Electric light apparatus for photography. #312 

Electric light and gas apparatus, exhibition at 
Glasgow : s 259 

Electric light apparatus for photographic BND 

oses, by A. J. Jarman pate’ *%312 

Electrie light apparatus, simple, by Geo. M. 
Hopkins. Two full-size working drawings of 
easily made apparatus, and three drawings show- 
ing all details of cells and howto arrange in bat- 
tery, with full instructions ..%149 

Electric light, application of in theaters...*#410 

Electrie light, application of to submarine con- 
struction, by C. C. Soulages eee 8350 

Electric light, arc, by Leo Doft F 5 15 

Electric light arc lamp, “ Pilsen,” by H. F. Joel. 

*339 


we 


Electric light at Moscow during the coronation 

of the Czar ‘ #412 
Electric light at the Angers (France) State quar- 

ries.... .-- #271 
Electric light, carbon points for, by F. Carre..98 
Electric light carbons, machine to make, Cun- 

liffe’s ... at . *%417 
Electric light, divisibility of, by W. Trant...158 
Electric light, economy of, by W. H. Preece.288 
Electric light engine, portable *176 


Electrie light for cars, Klabath’s *406 
Electrie light, Fuller's *1 78 
Electrie light, hunting by *361 


Electrie light in large cities, discussion on a b A 


H. Preece and others . 
Electric light in the German navy 
Electric light in the navy 
Electric light, influence of on plants 
Electric light, influence of upon vegetation, and 

on certain physical principles involved. A 

paper by C. William Siemens, D.C.L., F.R.S. 229 
Electric light, Jablochkoff's - ¥131, 167 
Electric light, Jablochkoff’s system of at Paris 

Exhibition wiki a %307 


Electric light, Kings’ ‘ 227 
Electric light, locomotive, Marshall's *%1 79 
Electric light, Lontin’s system es *21 3 
Electric light, magneto, by Capt. Abney.....131 
Electrie light measurement, apparatus for, by 

Robert Sabine, C.E. *3¢ 7 
Electrie light, Rapieff’s / 134 
Electric light, Schmidt's .%407 


Electric light, some improved_methods of pro- 
ducing and regulating, by H. Wilde. . ere 
Electric light station of U. s§, Illuminating Co., 
New York © ...¥423 


Electric light stocks, speculations in 378 
Electric light, temperature of 279 
Electric light tower, San Jose ores: *330 
Electric light, the Jablochkoff system of...*141 


Electric lights, actual costs of using, by J. H. 

Shoolbred cee 158 
Electric lights, gas for producing. .... nas 83 
Electric lights, Reynier’s, improvements In *83 
Electric lights, new, Lodighin’s and Jabloch- 


koff's #100 
Electric lights, small, from batteries, cost of +73 
— 5 
ning waite 


Electric lighter, Desruelles’ ‘ | 
Electric lighters and extinguishers, Loiseau’s, 
Ranque’s, and Barbier’s *%367 
Electric lighters for domestic purposes, Loi- 
seau’s and Ranque’s. . , . %362 
Electrie lighters, Maigret’s and Ranque’s *289 
Electric lighting applied to navigation, by ( gsi 
Soulages ; on 00 WE 39 
Electric lighting by batteries at the Comptoir 
d’Escompte, Paris . ... #354 
Electric lighting, by Edward Briggs, C.E. 154 
Electric lighting, Brush ary = countrectes 
and peculiar features of the dynamo-elec ric 
meh ma and of the lamps, by C. F. Brush.*274 
Electric lighting by reflection, Partz’s syst.* 351 
Electric lighting, dangers of , 364 
Electric lighting, incandescent, by J. Swan. 307 
Electric lighting, its costs and appliances. <A 
‘comprehensive survey of the subject, by Charles 
Wm. Siemens, LL.D 364 


Electric lighting, lecture by J. W._ Swan. 


806, 565 
lighting, new system of and a new form 
ect ee ictame. by Prof. E. Thomson and steer 


J. Houston 


MUNN & CO, 361 





5 Electrical brake, Spottiswoode's 


—— 3 


Electric lighting of caves 416) 
Electric lighting of the Brussels telegraph office. 
* 


Electric lighting. Report of the Franklin Insti- | 
tute Committee........ Ser 
Electric lighting, Swan system cndala *%314 
Electric lighting, the machines used for 99 
Electric lighting, Thomson-Houston system. 

* 


388 
Electric lighting, Zipernowsky system..... #395 
Electric locomotive engine, how to make, byG. 
*19 


F. Chutter 3 
Electric locomotive-lamp, Sedlaczek’s *%334 
Electric machine, alternating current, Fer- 

.. *368 


ranti’s. 
Electric machine and light, steam, for military 
yUrposes , ; 255 
Electric machine, Carre’s as ‘ *%205 
Electric machine, magneto, De Meritens... #209 


Electric machine, di-, Abbe Le Dantec’s. #245 

Electric machine, dynamo and magneto, mag- 
netic circuits in, note on by Lord Elphinstone 
and Charles W. Vincent . 


Electric machine, dynamo, Ball's .%403 
Electric machine, dynamo, Brush *274 
Electric machine, dynamo, continuous-current, 
Hefner Alteneck’s ‘ ... ¥296 
Electric machine, dynamo, Elphinstone-Vin- 
cent *369 


Electric machine, dynamo, for producing alter- 
nating currents, Gramme’s #155 
Electric machine, dynamo, Gramme’s combined 
#233 
Electric machine, dynamo, Guicher’s. *318 
Electric machine, dynamo, Hopkinson and Muir- 
head's *39% 
Electric machine, dynamo, Lontin’s *114 
Electric machine, dynamo, how to make, with 
full directions and working drawings, by G. M. 
Hopkins, A valuable paper *% 


oe 





Electric machine, dynamo, Perry’s *¥283 
Electric machine, dynamo, Weston’s.......*393 
Electric machine, dynamo, with friction driving 
gear, Siemens’ *#419 
Electric machine, external armature, Siemens’. 
*387 


Electric machine, magneto and dynamo, Fitz- 
gerald’s *263 


Electric machine, induction, Wimshurst’s..%359 | 


Electric machine, magneto, Breguet's *43 
Electric machine, magneto, Gramme’s 17 
Electric machine, magneto, De Meritens’..*+199 
Electric machine, Niaudet’s *9 


Electric machines, dynamo; a study of some of 
the circumstances which influence the efficiency 
of these apparatus, by Profs. E. J. Houston and 

| Elihu Thomson 170 

Electric machines, dynamo, an account of the 
important researches of Breguet on the theory 
of the Gramme and other forms of dynamo and 
magneto electric generators. 222, *224, *225 

Electric machines, dynamo and magneto, at 
the Paris Exhibition, by Dr. G. Glaser.. 307 


Electric machines, dynamo and magneto, mag- | 


netic circuits in, by Lord Elphinstone and C. W. 


Vincent ‘ ' *211 
Electric machines, dynamo, by Dr. F. J. Lontin. 
77 

Electric machines, dynamo, De Meritens’, by A. 
Guerot #36 


Electric machines, dynamo, hand, by W. H,. 
Preece, F.R US ‘ 354 
Electric machines, dynamo, Jablochkoff’s. #138 
Electric machines, magneto and dynamo, A 
valuable paper by Aug. Gueront, giving a chro- 
nological history and brief description of the 
various kinds of magneto and electro dynamic 

, machines known *%357 
Electric machines, magneto and dynamo, by J. 
Angelo Fahie. Interesting particulars concern- 
ing the action of the best machines 369 
Electric measures, unities of, decision of Con 


gress of Electricians on 312 
Electrie meter, Hopkinson’s *%381 
Electric motor, Burgin’s *%323 
Electric motor, Deprez’s “212 
Electric motor, new, by Wm. W. Griscom...267 
Electric motor pendulum, Higgs’ * 58 


wat 

Electric motor, Trouve’s, its applications. #259 

Electric musical instruments shown at the Cen- 
tennial . . . : 

Electric night-signal, railway, Coupan’s...*301 

Electric objective for instantaneous photogra- 


yhy *411 
Eleviric paper, how to make mr 
Electric pen, improved os *%414 
Electric pen, or horograph , *183 
Electric pen, simple *%166 
Electric phenomena, simulation of by liquid or 

gaseous currents, by C. Decharme *390 
Electric photometer, Vidal's *270 
Electric pile, dry, Van Tenac’s 58 
Electric pile, thermo, Clamond’s *%211 
Electric power 303 
Electric power hammer, Deprez’s *%352 


Electric probe and extractor, Trouve’s .%29 
Electric railway, run by accumulators. #342 






Electric railway apparatus at the Paris Electrical 

Exhibition ....... *%315 
Electric railway at Brighton 409 
Electric railway, Ayrton and Perry's *%335 
Electrie railway, Binko _— 352 
Electric railway brake, Boothby’s .*221 
Electric railway, coal mine *378 
Electric railway, Edison's 336 
Electric railway, Kew, England *382 

flectric railway, Portrush, Lreland 388 

tlectric railway, Siemens’ %242 


i 

Electric railway, Siemens’, improvem'ts in. * 235 

Electric railway, Siemens’, at Zankeroda Mines. 
*%41 


Electric railways and transmission of power by 


electricity, by Alexander Siemens 306 
Electric railways, Perry and Ayrton's *332 
Electric range-finder 56 
Electric signal for divers *93 


Electric 


signals for railways, Siemens and 
Halske’s % 


65 


Electric signal for trains, Dacousso’s #380 
Electric siphon, hydro, Maxim's *%424 
Electric speech-recorder, Gentilli’s *%293 
Electric stop-motion, by W. H. Bailey *%151 


Electrie stop-motion for drawing-frames..*#362 


Electric stop-motion in the cotton mill 299 
Electric street passenger car k #38 

Electric submarine monitor, Tuck’s 400 
Electric telemeter, Siemens’ %363 


Electric totalizing integrator, Abakanowicz’s. 


*%369 

Pp ~ar of the French Electrical Storage 
Mioctrtc tramear of the : e408 
Electric tramway at Paris, Siemens’ *306 


Electric tramways, new system of, by M " 
Smith *41 


Electric transmission and storage. Lecture by 
Dr. Wm. Siemens, F.R.S ; 384 
Electric trial-bell, Desruelles’ ; s *381 
Electric tricycle, Ayrton and Peiry’s *%367 
Electric tricycle, Ayrton and Perry's %420 
Electric tuning-forks and their uses ates 
7 oO 


Electric Soa ; ; 
Electric wires, thickness of necessary to carry 


different currents without heating, by Prof G. 
Forbes 354 
Electric works of Paris, lighting of the stores of 
the Louvre and the Hippodrome -o-. R2ZBT 
Electrical accumulators, by Prof. Oliver .J. 
Lodge, D.Sc "i , 342 
Electrical alarm compass, Severn's %195 
Electrical and telephone experiments. Abstract 
of a lecture by Alexander Graham Bell 117 
Electrical apparatus at the Paris es 


Electrical appliances, future development of, 
by Prof. John Perry. An interesting survey of 
the present condition and future prospects of 
the industrial use of electricity see 283 

Electrical attraction, experiment on. ....#247 

Electrical batteries, many forms (see Batteries). 


61 ' Electricity, printing music by 
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Electrical cabinet, by Geo. M. Hopkins. De- 
scription of asimple and inexpensive electrical 
cabinet, which may be combined to form several 
pieces of apparatus, and which any amateur may 
easily construct for himself and perform agrest 
variety of experiments with. ... vesecves WOO 

Electrical clocks and clock work.......... #198 

Electrical conductivity, by H. Tomlinson. .334 

Electrical conductors, by W. H. Preece. ....420 

Electrical conductors, devices for renee 
induction in, by C, J. Kintner , 32 

Electrical course indicator for ships....... #332 

Electrical currents, in.provements in generat- 
ing, by A. G. Bell : : 

Electrical currents, measurement of, by W. H. 
Preece re ne = 112 

Electrical currents, mechanical production of; a 
simple and intelligible explanation of the princi- 
ples that are involved in the production of elec- 
tric currents mechanically.............. * 

Electrical currents, animal, Radcliffe’s re- 


searches on oe ane 4 0 
Electrical Exhib., lnternat., Paris, 1881. 271 
Electrical exposing shutter, new, by D. Ed- 

wards 47 


ae * 
Electrical tire damp photometer, Liv cing’, 


Electrical horticulture; some applications of 
electric energy to horticultural and agricultural 
yurposes, by Dr. C. W. Siemens... .. ist 
Electrical illumination, report upon by Prof. 
Tyndall to the Trinity Board..... : 103 
Electrical incandescent lamps acting in the 
open air, Reynier’s : *356 
Electrical induction machines, opinions of va- 
rious scientists upon . . . 237 
Electrical induction, sonometry by *184 
Electrical lighting, Edison's system of as shawn 
at the Paris Exhibition of Electricity *x3 
Electrical log, Kelway and Dyer's *326 
Electrical machine, Holtz, by G. M. Hopkins, 
Details of construction of several simplified 
forms of the Holtz electrical machine, with 
working drawings, to enable any one at slight 
expense to make a single or double plate appa- 
ratus. Accompanied with descriptions of a large 
number of interesting and instructive experi- 
ments in static electricity which may be per. 
formed with this machine... #278, 279, #282 
Electrical machine, Holtz, new *70 
Electrical machine, V oss-Holtz *202 
Electrical machines, an important problem and 
its solution, by Theodore Wiesendanger...*#253 
Electrical machines, induction, observations of 
Mr Holtz on ‘ : *321 
Electrical measurements, apparatus for...%320 
Electrical method for determination of man- 
se, nickel, zinc, and lead, by A. Riche 92 
EI rical middlings purifier, Osborne’s...#235 
EI rical movements of camphor on water, b 
P. Casamajor : 7 . 103 
Electrical novelties at the Paris Electrical Exhi- 
| bition, by C.8. H. Small. Notes on various in- 
teresting exhibits; Edison exhibit; Tissandier’s 
motor for balloons; Kastner's pyrophone; Max- 
im’s electric light ; Collins’ electric clocks; elec- 













tric lighthouse; Boivin'’s exhibit; ree | 
poriphers contact key Sil 
tlectrical ozonizer, Leeds’ *203 


Electrical phenomena, the alleged etheric force, 
test experiments as to the identity of with in- 
duced electricity, by Profs. E. J. Houston and 
Elihu Thomson ; *21 

Electrical postal tramway, Siemens’ .. 

Electrical railway, Gross-Lichterfelde, 
Berlin, Siemens-Halske % 

| Electrical researches, Warren de la Rue and 
Hugo Muller's investigations of the interesting 
phenomena that accompany the electric dis- 
charge . . 2756 

Electrical resistances, instrument for testing, 
Bucknill’s oak 

Electrical researches, interesting; an account, 
by Dr. Siemens, of recent applications of the 
dynamo electric current to metallurgy, horti- 
culture, and the transmission of power 2% 

Electrical ship's log, Kelway’s *366 

Electrical shunts, abstract of a paper by W. H. 
Preece , " x6 

Electrical smoke figures; method of producing 
very curious phenomena with smoke, ... 08 

Electrical static repulsion 

Electrical storage, a system of, by oe J. 







Houston and Elihu Thomson 15 
Electrical telemeter, new *229 
Electrical time gun at Pernambuco *21 
Electrical totalizing counter, Froment’s.. *278 


Electrical traction ; account of experiments re- 
cently made in Paris on tramcar propulsion by 
means of electricity : . 

Electrical transmissions, role of the earth in, b 
Th. Du Moncel ; ; 32 


Electrical vortices, by J. J. Lake . *38 
Electricity and gas as heating agents 276 
Electricity and gas, facts about . 259 


Electricity aud gas, the competition between in 
Paris 221 
Electricity and gas, the light and energy of, by 
J.T. Sprague : , 192 
Electricity and light, relation between, by Dr. 
0. J. Lodge ; 275 
Electricity, apparatus for measuring, by E. 
Mercadier *365 
Electricity, application, of to railway oie 
Electricity, application of to the illumination of 
the inner cavities of animals . *%28! 
Electricity as a cosmical agent, by G. D. Hiscox, 


Electricity as a motive power, by Prof. W. E. 

Ayrton 198 

Electricity, atmospheric, by David Brooks.252 

meoerreentts atmospheric, origin of, and its con- 
: 


nection with the electrica] occurrences upon our 
globe, by L. Zehnder , = Sipe 397 
Electricity, bieaching by : *%410 
Electricity, breaking horses by *208 


Klectricity, can power in large amount be trans- 
mitted by it, by N. 8. Keith ; 87 
Electricity, disruptive discharge of, by Alex. 
Macfarlane, D.Sc., and P. M. Playfair, A.M..231 
Electricity, domestic; Maigret’s and Ranque’s 
lighters . ee *289 
Electricity, dynamic, development of by means 
of static ‘ : 7 
Electricity, coonemy of, by J. Faulkner 28 


Electricity, effect of on particles suspended in 
liquids, by Mr. Holtz. ° 

Electricity, effects of reproduced by vibrations ; 
results obtained by Mr. Bjerknes . *%315 

Electricity, Exhibition, of International, Paris, 
1881. , *300, 301 

Electricity, growing plants by. *242 


Electricity, fusion of metals by #242 

Electricity, heat, and light, are they expressions 

of the same force, by Prof. Elihu Gray... 379 

Electricity, illumination by, by J. Jamin...132 

Electricity in coal mines : 402 

Electricity in dyeing and printing, by F. Gop. 
. 5 


wlsroeder ee 

Electricity in the carding room.. 282 
Electricity in war, by H. B. Pritchard.. 92 
Electricity, influence of vacuum on #382 
Electricity, lighting by, by R. Briggs. oR 
Electricity, medical, by Dr. E. G. Loring 55 
Electricity, medical, by Dr. W. H. Stone. ...332 
Electricity on tramways....-: 30 


w . 304 
Electricity, phenomena of, imitation of by liquid 
or gaseous currents, by C. Decharme #1 18 
Electricity, photo, by Professor G. M. Minchin. 
#253 


Electricity, positive and negative, difference in 
actions of, by E. Mach and &. Doubrava. 235 
Electricity, practical uses of, by Prof. Charles 
A. Young. An interesting essay, in which is dis- 
cussed in an untechnical manner the extent and 
variety of the existing applications of electricity 
to the arts of life, and reasons for expecting their 

rapid multiplication in the near future... 8 
*265 
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A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT, 








Electricity, recent wonders of, ~ 4 W.#H. Preece. 
A vaiuabe and yg Am .827, 328 
ens removal of hair ty. by G. w 
Electricity, report of sounds by............. 57 
Electricity, static, curative applications. ret 
Electricity, static, transformation of into vol- 
talc currents >» 369 
Electricity, storage of; the opinions, and 
con., of various English scientists as to the value 
of the Faure battery to 
Electricity, storage of, by Plante’s seco 
pile, and Houston Thomson's batteries. T23 
E eetricity, the modern development of Fara- 
duy’s conception of, by Prof. Helmholtz. ..%#284 | 
Electricity, the age of, by Prof. 5. P. Thompson. | 


3 
ay vooaten nd | the copnemtons of, by Sir Frederick 

Bramwel:, V.P.Inst.C.E.. 882 
Elcetricity, the pans asa conductor of, by John 


TE i ic5 vb dapivancedcanctourshoabee Geen 245) 
Electricity, the essential nature of, by J. T. | 
NL dabivtntaodens ne cecuee dns sedhes tiene %* 


Electricity, thermo, the nature of, Kohirausch’s | 
hy pothe: sisin regard to 27 
Electricity, what it isand what may be expected 
Ot Os er SROOND BOOGED. .... vccccccccccceovcsess 312) 
Electrified oxygen and linseed oil.......... 7241) 
Electro brassing and bronzing, direct’ns for.164 
ay ee of the human body, 
by E. Onimas an 141 
Electro capillary phenomena, by P. Higgs..#58 
Electro deposition, influ. of magnetism on. #411) 
Eleetro dynamic balance, Debrun’s. *%355 
Electro dynamo transmission.................218 
Electro gilding direc tions for. Ie 
Elvetro vilding, Ebermayer’s process of......112 | 
Electrolysis, a new experiment nade by Eugene 
Semmola ‘ Stan 
Elwetrolysis, fi ures obtained by..........#4 26) 
Kleetrolytic balance of chemic al corrosion, by 
George Gore, LL.D 38 
Electrolytic determinations and ceparations, ay 4 
Alex. Cia$sen and M. A. Von Reis...... 
Electrolyzing apparatus for me. Oetobol 
IE SUMED ou cckco sev scicccansedas #415 
Electro-magnet, new form of, by Prof. vet | 
Arzberger *33 
Misctro-magnet, ‘the, a receiving tele phone. A 
paper by F. G. Lloyd, showing that a good re- | 
eiving telephone can made from electro- | 
senguels withoutany vibrating diaphragm...147 | 
Electro-magnetic apparatus, Pacinotti. 315 
Electro-magnetie bells, full directions now to | 
make, with working drawings 62) 
Electro-magnetic engine, Deprez’ S, by ih. = 
EE CERES 6s radi ne veiy sae eeussxstt Bi 44 } 
Electro-magnetic engine, new, Egger’s.. 
Electro-magnetic engine, Sawy OP'S. ... 06 
Electro-magnetie induct’n, molecular.. ¥281 
Electro-magnetic locomotive, Davidson’s. 


#359 
Electro-magnetie machine, Varley: 8. 
#119, *1 +4 
Electro-magnetie railway brake, _.. .¥11 
Electro-megnetie railway brake, Wilke. Saad 
Electro-magnetism asa prime mover.....359 
Electro-magnetsandinduction coils, improve- 
ments in, by Prof. John Trowbridge......... 
Electroemagnets, descriptions and illustrations 
of the principai forms of theapparatusthat 1 e | 
hitherto been devised 82 
Electro-mania, by W. Mattieu Williams vee 
Electro-metaliargy. A valuable technical 
paver, giving detaiied directions for doing = 
inds of elec troplating, also describing the 
cesses of electrotyping and renga tg .* 10 


‘ 


Electro-metallurgy, photo, by W Watts. 22 
Electrometer, capillary, Claverie’s...... *413 
Electrometer, capillary, Debrun’s....,. 240 


oe 
Electrometer, quadrant, Edelmann’s. |... *%421 


Electrometer, quadrant, Thomson’s... ,.#377 
Electrometer, quadrant, Thomson’s..... *%*423 
Electrometer, retiection, Mascart’s. .-¥258 
Elocetrometer, registering, Mascart’ $.....%398 
Electrometer, Khe-, Melsens’............... *29 
Electrometer, Zinger’s.................... *%421 


Zlectrometers, capillary, dese riptions and ae 
1 eee aes 3 
Electromotive force 
or aere force, resistance, and current, 
. T. Sprague. A valuable paper, showing 
hysical realities underlie the terms and 





panel ve used by electricians... 178 
Electromotive changes produc ed by light, Ls 
Be os cased boc ot 2 
Electro-motor, Chutanx’s. ce en 
Electro-motor, Elias’...... *315 
Electrophone, Maiche’s...... ial %257 | 
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Vestizations on... 
Electroplating, cobalt, process of, by I. a 


Electrostatic machine and recharger, a=. 
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Electroty pe method for photo-reliefs. . 418 
Electroty pe piates from drawings, how to make, 
by J¢ se. Brown 141 
Electroty pes, how to take 3 4 
Elevtroty pes of iron, solution for 2) 
Electrotyping non- conducting materials, B. 
recess fur 224 
Elements, nature of, by J. N. Lockyer......169 | 
Elephant, a notabie; removal of Jumbo from 
Loudon t +New York.. 328 
Pepanst, autopay of, by ap Howe, M.D.186 
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| Emulsion , manipulations, b * on ey 
| Ema sion | photo-plates, by H. J. Newton.. rt 
Emulsion process, collodio-bromide, applied to 
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Emulsion processes, modification of 273 
Emulsions, by Prof. C. Lewis Diehl.. .343 
| Emulsions, improvements in methods of treat. 





| ing, Plener’s.............. 43 
| Emulsions, mixing 96 
|, Emulsions, rapid, by H. G. Inskipp. . or } 
aaatone, washed and unwashed.......... 
Enamel for hollow iron ware..........-..--.. ais 


practical directions for, 
iiferent colors, by Millway 


Enameling pottery, 

| with recipes for 
Vanes 
Enamels for metals 
Encaustie tiles, how made 402 
Energy, electrical storage of, by O. Lodge...416 
Energy minimum, experimental illustration of, 
by Sir Wm. Thomson ¥263 | 
Energy, potential, by 8. 'T. Preston 87 
Energy, the transmissionof. An interesting and 
valuable paper by Prof. Reynolds, treating of | 
the different sources of energy and of their stor- 
age and transmission. ............--.0..-.ceee. 13) 
pt ata 308 | 
ge. . 


Energy, various forms of, an ear 
tematic Classification of, by 0. J 


| Engine, ammonia, Gamgee’s............... 81 
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Engine, caloric, Ericsson’s...............+++. ‘eels 
Engine, caloric, solar, Ericsson’s........... 18 
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Engine, eiectro-magnetic, Egger’s. 
| Engine, fire (see Fire-engine). 


| Engine, , Ewins and Newman’s. *360 
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Engine, hot-air, Rider’s.............. ........ 49 
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Engine, hot-air, Todt’s...................... 8 
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Se age of in dyeing...........- 59 
Eosine roperties and applications...... 14 
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by F. C. Marshal E. A very valuable paper, 
giv ng ‘the history a progress of marine engi- | 
neering, describing the most approved types of 
engines and boilers now empl Soe materials 
and mode of manufacture, ormances and | 
economies, consumption of fubl, results of screw | 
propeller, suggestions for improvement.....299 
Engine, pumping, Corliss, for Pawtuc ket.¥183 | 
Engine, railway (see Locomotive). 


| Engine, steam, six cylindered, West’s....... Pat 5 9 | 
Engine, sun, Mouchot’s..................-.. 
Engine, thermodynamic, Gamgee’s. os 7 
Engine, traction, agriculture, ‘owler.......¥88 
Engine, traction, steam, Robey’s.............. *6 
Engine, water, Ww igzell iw | Pollit’s.. *270 
Engine, winding, portable. ..............20+. *64 
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American Soc tet of Civil Engineers at the Paris 
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Engineering, civil, training for students in, by | 
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| Engineering, mechanical, dev elopments of in 
every direction in the last half century ; an ad- 
dress by Sir Frederick Bramwell, F.R.S., before 
the British Association 312 
Engineering, mechanical, our progress in; ad- 
dress by Prot. R. H. Thurston, before the Ameri- 


can ee of Mechanical Engineers........ 308 
Engineering, mechanical, progress of, address 
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Engineering works, recent important, in 
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Elevating apparatus at Briancon..... #410 
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Klevator, grain, American, in London. #220 
Elevator, grain, Behrns ard Anruth’s.....%#299 
ERievator, grain, neumatic, improv ed....%133 
ERievator, grain, Poulson’s................. 411 
Elevator, crain, Rennie’s. 231 
Eievator, grain, the American sy stem of....381 
Elevator, grain, the Watson pian of....... 389 
Elevator, ydraulic, for ca: Ss ong aan tkee taee 334 
Elevator, hydrdulic, Tangye’s.............. 
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Bievator truck, Poirot’s 
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B. F. Jones. 
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Eliquation of alloys, an interesting account of 
so.ué phenomena connected with different alloys 
of lead and antimony used in the manufacture 
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Ellipse, a newly discovered property of, and its 
appucation to the oval chuck, by F. . Leavitt. 
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Engines, = (see Gas engines). 
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peerevt ngs, old, how toclean........ 94 
En vin steel, soiled, how to BP ig 
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Fina, broinide oo Ht 
itma, eruption 0 arch 
calypeus globulus, by anal J. Wilson. ‘308 
ipuonly bees, oil and soap from 185 


,anew anne 


~ > ' Ieee ee 


uestions submitted to 
e New York Medico- 
73 


Eyes, be ard left, relative amount of | 
care of, being . 


eke ib e Loring. ~ 4 
gal Soci ety 


Fabrics, apparatus for hot pressing 
Fabrics, color designs for 
Fabrics, detection of silk, wool, linen, and cot- 
«on a, with a method for their quantitative esti- 
mation; also 9 determination of the sizing and 
coloring matte att 
Fabrics, dyed, "metaiiic loss for, recipe. . 
papesess finishing, mach _ for, suas. Brie 
Fabrics, machine for beatin 
Fabrics, Oriental style as applied ‘to. Av ae 
paper for designers *155 
Fabrics, Oriental style as applied to, illustrated 
with numerous designs * 
Fabrics, recipes for making fireproof 
| Fabries, strength of, dynamometer for wert 
in, 
Fabrics, test for the dye of - 
Fabrics, textile, how to ornament with figures 
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Fabrics, textile. t tanning liquor as recipe... 39 
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solid foundations in quicksands or unstable | 
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Exhibition, International, N. 8. Wales...¥170 
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Exhibition, Mining and Indust., Denver.*330 
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full- ~page illustrations of veetmmp 
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Exhibition of Electricity, Vienna......... 
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Exhibition Paris, Mist of jurors who re - 
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Explosion #8 an unknown fire hazard 288 
Explosive bodies and mixtures, by Charles Kice. 
A comprehensive and valuable paper 
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Eye as an aidin 
mode of operating for. by A 


Eye, cataract of, 
Chevalier 
Eye, defects of, and the use of spectacles for, b 
r. D.8. Reynolds 1 
Eye, how to remove foreign bodies from, by Prof. 
Jugas 
Eye, ho how to extract particles of metal from. 
*147 
Eye, human, from a FB ng. “ype int of 
wn”: by D. G. Thompson, M.D.......... poe 335 
>» paralysis of a samseles of, erat. of, 
, Prot. . Michel 
Eye, + wed ying steel from with magnets 2 
Eye-g interesting facts concerning. ..386 
E) Aad microscopes, improved, by oi P+ 4 
Rye-picees for telescopes and microscopes, a 
paper by G. D. Hiscox. ill illustrating various ap- 
roved forms of ey ee and giving formulas 
or constructing and tables of —.- -.*399 
vo~ptcces for telesco impr., N strom’s. *7 
Eye-pieces, powers of, how to e an instru- 
ow to gauge %225 
a » powers of, and instrumentation, by Dr. 
PONOD, +5 sop sinsidbithe usdwdk bunks onilcta 49 
Eyesight, art of preserving, by Arthur Cheva- 
jer. A plain, comprehensive treatise, explain- 
ing the anatomy of the eye; the phenomena of 
vision, and the reflection, refraction, and disper- 
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Farming in Southwestern Minnesota, the svil, 
tools used, instructions, costs of working the 
land, wages, climate, etc 

Farming. southern 

i > w. A valuable paper by Hon. Edmund 

. Bennett. How to buy a farm. How far the 
om extends. Whata deed of a farm includes, 
Rights in the road. As to farm fences. Im- 
pounding cattle. Farmer's liability for his ani- 
mals. Dogs. Water rights and drainage. Tres- 
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Warrant of 
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Fats, glycerine, oils, etc.; their separation. A 
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Favre, Louis, constructor of St. Gothard Tunnel. 
An account of his labors, with portrait. ..* 365 
Fear, morbid, as a symptom of nervous disease, 
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heater, Atkinson’s............ *141 
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heater, Martin’s............... *#158 
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heaters at the Centennial...... *16 
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injectors, descriptions and illustra- 
tions of the various systems in use *356 
Feed-water, purification of 
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Feet, bad odor from, remedy 257 
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Feldspar, the species and characteristics of. + 
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Felt, how to dye 
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Fenestration, scientific. An investigation of 
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Fences, slate, how to construct. . 
Fermentation; abstract of a pay r by 
Aitken 
Fermentation, fire risks of.. 
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Ferns, how to grow in glass cases. 
Ferns of the Pacific coast, by Mrs. 
mon 
Ferry boat, twin-screw, Mersey ferri .*3 
Ferryboat, Loftus Perkins; description, with 
three full-page engravings, mowing details of 
machinery ..¥2 
Ferry boat Solano, Central Paci 
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Alonzo Clark, M. 
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Furnisure, English, examples of ... ¥391 


Furniture, home-made, or what may be done 
with a few sticks. Beautiful furniture from or- 
dinary materials. Two examples of fire screen, 


book rack, card stand, stand or pedestal for stat- 

uary, plaques, ete. All easily made.......%#318 

Furniture, parlor, cheap, designs for..... *%395 

Fusing disk, Reese's sp ccnssnecd dinate 
G 


Galenus, Claudius, writings of, by Dr. Geo 
Jackson Fisher. . pune eegbenuduse cima 
Galileo and the Inguisition........... 
Galley, Venetian, the Bucentaur........... 
Gallery of Victor Emmanuel at Milan.....#3814 
Galleries of the Institute of Painters in Water 
sovenaunnedawale 


Colors, London............. 
Gall-fly, rose.... verona ecinn aeiienaetitl .%428. 
Gallium, new metal........... . 128 


Gallium, new metal, by L. de Boisbaudran. 5 
Gallium, new metal, discovery of #27 
Galveston harbor, Texas, improvement of..*#16 
Galvani, Luigi. Brief biographical sketch, with 
engraving of the statue erected to him at Po- 
logna ‘ : ~ 4.22 
Galvanic batteries, a description, with illustra- 
tions, of nearly all of the different kinds in use, 
by G. M. Hopkins. %157, %158, #159 
Galvanic batteries, descriptions of several new 
forms—Slater’s, Howell’s, McCarty’s, Ergstrom's, 
and Gutensohn’s... vnpeinns bois sees 
Galvanic batteries, (see Batteries). 
Galvanic combinations, different, chemical 
energy and electro-motive force of, by Julius 
Thomsen.... . : inne daniermch come 
Galvanism, medical uses of : abstract of a clini- 
cal lecture by Prof. Henry G. Piffard, M.D.. a5 






Galvanizing iron wire, zinc bath for.......# 
Galvanizing, or the process of coating articles 
with lead vaiinisete webe'awendeaaae 
G voaras process for iron............. 176 
Galvanization of iron, zinc bath for.....%#161 
Galvanometer, aperiodic, new form of, 
Deprez’s is shhcnach seGitrsiibadiseobente *346 
Galvanometer, astatic, Deprez’s..........%308 
Galvanometer, bifilar, Wiedemann’s..... #421 
Galvanometer, Deprez’s... .... *241 


Galvanometer for demonstrating the internal 
current transmitted through the liquid within a 


voltaic cell, by C. W. Cooke, C.E............ *200 
Galvanometer, mirror, convenient arrange- 
ment of, by A. F. Delafield.................#126 
Galvanometer, or ampere-meter, solenoid, 
Blyth’s....... nak hmediaedaaedenpedaall *389 
Galvanometer, Sabine’s..*................ *361 
Galvanometer, simple, Dubois’........... *371 
Galvanoscope, the most sensitive, by Prof. E. 


Von Fileischl. 


a of the position, ap- 
pearance, and genera 


properties of the nerves 


and muscles of a frog, and of some experiments 

that may be performed therewith..........#416 
Gamgee’s ammonia engine....... -eeeee M281 
Gang mill, iron frame, Wickes’............ #401 
Gangrene, treatment of by hot water.......176 
Gap-lathe, screw cutting, Thuillier’s...... #375 
Garden, flower, color in.. — %427 


Gardens, by Peter Henderson. Valuable in- 
struction for the cultivation of many kinds of 
vegetables and small fruits oaiewediaan 

Gardens, floating, of Lake Srinagar, India.*#287 

Gardens, public, Victoria, London.........#305 

Gas absorber, improved, Gore’s..... ..%128 

Gas analysis, Goodwin's method of.......# 11} 

Gas, analysis of, apparatus for, Orsat’s.....#250 

Gas and coal, comparative values of the fuel of 
the future; curious speculations about the 
wastes of coal, by Geo. 8. Dwight............216 

Gas and coal fire grate, Siemens’... ...- 266 

Gas and electricity as heating agents.... ....276 

Gas and electricity, facts about.......... ... 259 

Gas and electricity, the light and energy of, » a 
T. Sprague pn astodete@ees vied eveabeutiienat 

Gas and gas makir An interesting and in- 
structive paper, by L. P. Gratacap, Ph.B.. giving 
a detailed account of the materials and ap = 
tus used in making Cum neens ae and of 
the process of manufacture.....188, 192, 199 
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Gas and gas making, by Samuei Daiziel...... 313) 
and water mains, hydrostatic joint for. ‘ean7| 0" 


Gas, apparatus for beating | by, Gomez's. 

Gas us fuel....... f nee Ae 175, a78 | 
Gas as fuel for fire-grates. SS aw benls wan died wie 25 
Gas washer and scrubber, Anderso i rstt) 
Gas biowpipe, Wenham’s................. *200 
Gas burette, simple, WER S56 oss dinvsae #101 | 
Gas burmer analyzer................. ..... *%336 
Gas burner, Clamond’s...... ......-%408 
Gas burner ‘for heating purposes, Ehret’s... .¥29 
Gas burner for meee machines, new. oe 17 
Gas burner, Marini and Goegler’s.... #302 
Gas burner, new and remarkable, Wallace’s.. 57 
Gas burner, new, Grimston’s........ .. *362 
Gas burner, rheometric, Giroud’s. *¥200 
Gas burner. Pe #271, 
Gas burner, Terquem’s...................... #293. 
Gas burner, the Phare ere, 


Gas burners and heaters, Defty’s. ++ BBG | 
Gas burners, app. for lighting, Klinkerfuss’.%#331 
Gas burners, by J. Pattinson; results of tests of | 
various Argand, batwing, and fishtail forms. 19) 
Gas burners, by William Sugg. A valuable paper, 
containing important suggestions re; Paing ¢ on- | 


struction of burners and the use of gas...359 
Gas burners, improved, Sugg’s.. e174, #249 | 
Gas burners, regenerative, siemens’. * 301 
Gas, carbonic-acid, asa fire extinguisher. 65 | 


Gas, coal, as fuel for boilers, advantages of, y L. | 
Paulin ‘ 
Gas, coal, and smoke, economic washing of.. B15 | 
tras, coal, heating power of..................+. 216 
Gas, coal, new residual product from. 428 
Gas, coal, new products obtained from: ‘ponsee- 
lion, a new pigment, and cyanon, a new gun- 
powder, by Lewis ‘Thompson. Gtechs carina 120) 
Gas, coal, the reiative illuminating value of the | 
vapors and gaseous hydrocarbons in, and gaen | 
titative determination, by G. E. Stevenson. *251 
Gas, coal, use of, for lighting and heating, by | 
Prof. Armstrong.... 335 | 
Gas-coal, the necessary requisite 23 Of, by ‘J. Mac- | 


farlane BS Se SUR ee 123 
Gas, conde nso-purifier for, Chevallet’s.....%363 | 
Gas, crude, removal of ammonia from....... 388 | 
Gas distillation, furnace for, Farcot’s....... *226 | 


Gas and electric light apparatus, exhibition at | 
Glasgow .259 
Gas and electric ity, the compe tition between, in 
Paris 221 | 
Gasengineand producing plant, ‘Dowson’s.¥411 
Gas engine, Clerk's *310 
Gas engine, cost of working, by F. J. Linton. ase 
Gas engine, earliest, historical notes on. 417 
Gas engine, Edw ards’ 


Gas engine, Ewins and New man’s....... *360 
Gas engine, new, Crossiey’s... ‘ *%117 
Gas engine, Otto's. Wed) *%282 
Gas engine, silent, Otto's ... *%146 
Gas engine, theory of.. ae * 3 


Gas engine, Turner’s oa 
Gas engine, Wordsworth’s.. 
Gas engines at the Paris Electrical Exhib’n. 307 
Gas engines, improved, Cropper’s............#95 
Gas *ngines, improved, Gilles’... be 
Gas engines, economy of, by Prof. ‘Ay rton... 
Gas engines, 16-horse, Otto's...... .. #1 
Gas exhauster and engine, Roots’. . 
Gas echauster, improved. ... P 
Gas flames, light and heat in, by Dr. T. ¢ 


Sloane 
Gas flames, Juminous and non-lt uninous, by G. E. 
Stevenson .... 352 
‘Gas for motive powe r, new method of heating, by | 
MN OAS Gas 2b ele nuts Sts: 5 .¥39 
Gas for producing electric lights. 183 
(Jas from petroleum for passenger cars. 117 
Gas furnace, Boetius’. #85 


Gas furnace, Casson’s, mt 
Gas furnace to bake refrac tory produc ts. 
Gas furnace, laboratory, Griffin’s ..* 
Gas furnaces, Bicheroux’s.... .%6, 84 
Gas furnaces, new. method of distributing flames | 
oR es respon aan testa *%396 | 
Gas generating furnaces, by F. Lurmann.*251 | 
Gas generator and blowpipe, Thomson's. ‘aaee 
Gas generator, new, Siemens’ véeds 309 
Gas generators, Krup] (eee ttt 
Gas heated boiler, multitubular......... *%263 
—_— heating, by W. H. Edgerton....... 
asholder tanks, brick and concrete, and simple 
wo te, by W. i. Edinger.. *30 
Gasholder, telescopic, French; details of con- 
struction, with figures show ing plan and sec- 
tional elevation. ... *#290 
Gas, hydrogen, new process and apparatus, Tessie 
du Motay’s. *%241 
Gas, illuminating, apparatus for verify ing the il- 
luminating power and density of. : *336 
Gas, illuminating, experiments w ith different 
qualities of usec in an Otto gas engine, by Chas. 
unt, C.E.. 346 





| Gas well, Wyandotte, Kansas................ 


G pressu: uge for. improved.........-. *76 

Gass remure-guge a@ question in gas emoe 
Gas process, Lowe, as used at Baltimore......114 
| Gas process, the Lowe.................e.00.008: 53 
Gas producer, Tessie....................-- %240 


Gas, pr« xduction and use for the aa eg ek 


ing and motive power, by J. E. Dowson..... 


Gas purification, new processes of, based on the 
utilization of its impurities in the produc 4 


of commercial salts, by G. Valentine....*3 
Gas purifier 
Gas purifier, Still's. 
Gas Penuinese improved 
Gas regulator, it 
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| Gas retorts, re 
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nproved, for burners, by D. B. | y asa dialyzer, by R. C. Woodcock, 


snerative system of aang eas | | Gelatine, methods of producing and purifying. 


Gelatine emulsion process. sensit: 

De process, theory of, by Dy. 5 
We. Vame)l...ccrccccccccspeccecccescesrecsccorces 
Gelatine emulsion, —— for ground Hy 

Improved mode of photo-engraving ; 
emulsion solutions for developing ge 
plates; photo paint for machinery........... 
WD. WMO. ..ccdenvvccscvcedsbuptioveseecs¥esess 
Gelatine emulsions and plates for photogre. | 
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Nobel’s tests of... 
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ery 366. Glass'plates and lenses, how to make.. 
Gelatine emulsion with the addition of resin, isk G ¢ lass, plate, how 


0 ways, by C. Wood. 
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ag oor oy ancient oan modern, by James 
Jackson 
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lass, plate, manufacture of................. 
| Glass ruling, action of seeens in 
| Glass, silvering, Leclere’s pi 224 
Glass, soluble, use of in the texti textile industry. by 
Rs eee ree 








Glass specula, new method of grinding, by 

Prof. Elihu bony oe PAE AO LNB REE 141 
Glass stop how to remove...... 372 
| Gla: 
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ato » s of setting. + “ 

| Ses vat «Ng ain. Sav ille’s : ws ole tke *%65 | | Gelatine negatives, retouching, by William | | Glass, beet ty tnanufucture of _ oe 4, 886 

Gas scrubbers at Manhattan works....... Ses | DOT OTOGS. 5... 0c scvccssivcccoevces cvegeetscses 295 Glass =— oe a _ — ; aon wie ot 

Gas and steam motor, Simon's. _%182 Gelatine negatives, washing and fixation of.381| theestab - — and mode o: Cp ng A D4 

Gas, sewer edwaepsd of, by Dr. P. H. “Van, as | Sokaes ne paper, aniline fuming for. . .226 Glasses and mirrors, process of ornamenting by 

Weyde.... iis a Sree 624 5 | Getatio ne — PMR A Paes PSS: 301 } a PS Sree pee 24 
Gas, sewer, ‘and its angers, xy Dr. G. W. | Gelatime plates............----.--eeeee see neees isease, 

° of. . D. B. 8€. John Roosa, M.D.................... 252 

eas ad cv Gases as(eecsicodadertnas 481 1 | Gelatine plates, alkaline development ¢ 228 ghauusaahl, selene ot... a5 


Gas, onan. and air engine, § 


lin for the 
Simon’s........ *%168 | Gelatine plates, apparatus used in Berlin one | Glazing, sizing, and stretching machine for 





oO y ~3” method ues covastuan 282 reparation of, by Franz Stolze............ 

Sas’ San meet =— i ‘ Ee EAE < *%415 Gbiatine plates, or elopment of ZBO | WALD «22. eens eee ween eee e ater ee eee eeenes 8 
Gas stoves, apparatus for regulating tempera- Gelatine plates, development of, by W. T. Wil- | Globe, geographical, ae Peg Wr 51Se- e ica 7 

sn tne ciweevasceu sents SE) Rs i coco cya: noconcheaspgachovnodeeceneeeie 258 | Globe, revolving, Redier’s.................. o8 
| Gas stoves, by Dr. James Adams.............. ptt Gelatine plates, how English operators work, ag Globes, great, of French National remee *3 
Gas-tar pump, improved..................... 3 | Be Pay RIOR. 55 vv ccccscvcccasdeieonssechtows cus | Globes, time, Juvet’s mearehteessarsesact ¢h+s #57 
Gas tell-tale, explosive, Weber's..... “wade | Gelatine plates, enlargements * by Willtamn | Gloves, dyes for, several rec ipes. Decks cack : 8 
Gas, the purification of by ammonia, by § tk ° #} }°3x® Ses See giegeeeet 373 Glucose and grape sugar, process of manufac- 

EN sc cavicnr cid at caves Gabecssesesepees *%320 | Gelatine plates, how to dev elop.. cactivenswawet OO.  BN00; tr O. TABI oon. ovens svosares sessdicvcens 
Gas, transmission of, apparatus for, Newman and | Gelatine plates, how to dry............++--+-. 348 Glucose from corn, manufacture of, Hirsh pro- 

IR tk cuddclig sobs setsecs svteosvesete %137 | Gelatine plates, how to prepare.............. EE MDL... .nccedeesessncer suse dheeutevehestedentens ; 
Gas verifier, ES aR aes Mige *%34'| Gelatine plates in the studio, by F. P. Moiat. 238 Glucose, report on, by O. E. March. we wees 424 
Gas vs. steam as a motive power Pe ee 322 | Gelatine plates, method of coating........ 369 Glucose, the Wolff, Furbisn, and Pigeon ao 
| Gas, water, advantages of, b, s O staenagnsts 60 | Gelatine plates, methods of intensifying an re- DI cn ibdbndah dup ceve cehvapedtedet aes sv otebe 
Gas, water, as fuel, by G. 8 & bwig e5tgea te 53) ducing, by E. H. Farmer.................+.-. 382 Glucose, what is?...........-..--.ccceeeer eens 292 


Gas, water, as fuel, abstract of 2 ad by Prot. 
a ost crs vbs 1500 ees eeeeeoavetased 364 
Gas, water; description of apparatus for pro- 
ducing cheap gas, and some notes on the econo- 


ote... by J.B. Dowson, O.B.......+-0ccecseceess 303 





mical effect of using such gas with gas motors, 


Gelatine plates, practical methods of intensifying 
WEE BIRO. 000 5 00.09 coccveveveccensnssesecenees™ 7 
Gelatine plates, preparation, by F. Dawson.180 
Gelatine slates, preparation of, by E. Howard 
Farmer. Glass, pictures on, M. E. Godard...384 
Gelatine plates, preparation of in the studio.269 


Gas, water, in America, and how made, by pA. | Gelatine plates, sensitizing of by caustic potash 


fallock ; 
Gas, water, manufacture of, by G. E. 


moverees 
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Gas wells of Pennsylvania, by Prof. J. Lawrence | 


by A. Stosch 
Gelatine plates, notes on, by E. Brightman..281 
| Gelatine plates, streaks in..................-. 97 
rocess of enlarging, by H. J. Palmer. 

Gelatine bromide tissue, Photogravure......269 


Nh ah ee aliidsaie sc'uads . 28 | Gelatine processes......................... 
Gas works of Brussels, Be igium.. B45 Gelatino-bromide emulsion, by Rev. H. G. 
Gas works, portable, _ oo pa? *O98 TS a rr: re *19 
Gaseous fuel, by L. T. Wright..... 497 | sa ~-qaeatiaee rene emulsion with bromide of 
Gases, absorption of, by charcoal.. v av acy ELT inst panedessddecnd «les ckexeesdedvestanscomeme 


Gases, action of bacteria on.......... 


Gases, apparat. for extraction and analy: sis.¥332 | 


Gases, centrifugal auparerme for 
NN ihn s cae dor eae invts Gch daegethese #173 | 
Gases, compression of, ‘by Charles F. Brush, 


M.E.; description of some new apparatus my the 
compression of gases to a very high degree. * 
Gases, compressed, explosion of vessels contain 
DUGG s chobebisscvasubhavencetusb>e abenalar tens 
Gases, continuous preparation of, apparatus 
DW idddescadvicn Veonskevbabaevven kan ts 0serd *%325 
Gases, density of, rapid method of determining, 
61 2c aU ial pees cancnc ete #351 
Gases, electric dise harge WRG i oso wes es eee 245 
Gases, explosive, ignition of, researches on.407 | 
Gases, furnace, ,OPP., , todetermine, Bunte’s. +393 | 


Gases, furnace, burette for the analysis of, 
ery et 6 
Gases, liquids, and solids, byW. Mattieu Williams. 

29, 330 


Gases, liquefaction of, Cailletet’s apparat..#128 
Gases, noxious, indicator for, Coquillon’s.%+ 102 
Gases of roasting furnaces, removal of noxious 
vapor from 9 
Gases, on the v iseosity of at high exhaustion, by 
Wm. Crookes...... 27 


| Gases or vapors, lique fiable matter in, apparatus 
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to condense, Pelouze and Audouin’s......... 
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Gases under bigh pressure, apparatus for o ter- 
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anide intensifying process for 
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opment, by B. J. Badwards .......<ssccccsecses 336 
Gem forms of corundum. 
Gems, artificial, how manufactured. . 
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Geological chart and zoic calendar of crea- 
ee) ee ee eee 31 
Geologicai facts recently observed in Montana, 
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report of a successful case by Prof. F. Trendel- 
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Gate, in wrought iron, designed by Narten. .*70 
Gate, iron, design for. S333 
Gate, iron, in Rennes, Bre tagne.. .* 
Gate, wrought iron. design of “ Bisenlohn and 
Weigle 
Gate, wrought iron, from the Imperial Office of 
Justice in Berlin, by Von Moerner. . 335— 
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Newberry 411 
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Gold and silver extraction, Fryer’s process..#11 
Gold and silver extraction, Secor process of. 57 
Gold and silver metallurgy in the United States, 
progress of, by T. Egleston it anna tbidseen’ 
Gold and silver ores, Paul’s process of working. 
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Gold mines of Plumas Co., CL... cna 
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Gold mining, by Thomas Price............... 319 
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Heliograph, or sun signal, improved, by Tem- 


a Anderson, M.D *%253 
eliograph, pocket, Macgregor’s Ekowe. #258 
Heliograph, improved, Stone’s ‘ #287 


Heliostatic star-disks, phenomena developed 
by G. W. Royston-Pigott .. #310 


Heliotelegraph, Leseurre’s *%284 
Heliotrope, how to make for geodetic sur- 

veying. - ‘ .%163 
Hellotype printing plates, how to make. 205 
Hell Gate, progr.of mining operations at...266 
Heloderma bhorridum, or Gila monster. ..%*388 
Hemiplegia from cerebral hemorrhage. A cli- 

nical lecture, by Prof. Austin Flint, M.D 130 


Hemorrhage, accidental, simple methods of 
Staunching, by Edward Borck, M.D. A valuable 
ener eget *299 
emorrhage, remedy for is 
Hemorrhoids, cure for ° 
Hemorrhoids, treatment of by injection..190 | 
Hemp, jute, etc., tests for , 90 


Hemp, new use for 218 
Henley, W.T. Biographical sketch of 371 
Hen ranch, a Maine 395 


Henry, Joseph, by A. M. Mayer. An interesting 
account of Prof. Henry's life and labors, giv- 
ing the story of his great discoveries in elec- 
trical science and of his other researches, and 
presenting many anecdotes illustrative of his 
character ‘ 


Henna leaves and powder, by Dr. Heinrich 
Paschkis .. *289 
Hens, how to feed for eggs .166 | 
Hens, laying, rules for the management of, by 
Dr. A. M. Dickie 230 
Herald Island, the newly discovered 31% 
Herbs, pressed, how to preserve, by J. U. Lloyd. 

2 
Hermes of Praxiteles, restoration of *%3904 
Merring, by Prof. Huxley 285 


Heveenoid, by Henry A. Mott, Jr. Description 
of a new product destined to supplant soft and 
hard vulcanized rubber sed 233 

Hibernation of animals 372 

Hide, animal, microscopical and chemical exami- 
nation of and its behavior with water, by Carl 
Sadler ‘ #35 

Hides, green, how to preserve 

Hides, green, preparation of 

Hides, trade in ‘ 

High-grinding, Austro-Hungarian 

Highland House, Cincinnati 

High School, new, Oxford 

Mill, sir Rowland, ‘the eminent social and ad- 
ministrative reformer. 





Biographical sketch and 
ortrait *19 


ip-joint disease, by Dr. L. A. Sayre 122 
Histology and the cellular theory, by Dr. EB 
ward Fournie, A valuable paper, presenting an 
interesting history of the cellular theory of tis 
sue-structure.... 137, 140, 142, 144 
History, unwritten, and how to read it, by Prof. 


John Evans. A valuable paper 369 
Hive bee, origin of the cells of 419 
Hoarseness, recipe for.... Sl 


Hog-cholera, or pneumo-enteritis, its nature 
and treatment 228 


Hoist, electric, Hopkinson’s *318 
| Hoist, hydraulic, for docks, Mavillier’s....%#107 
Hoist, hydraulic, Tangye’s #286 
Hoisting apparatus, Pyott's *12 


Hoisting engine, Williamson Bros.’ *%35 
Hoisting machinery for vessels, by H. W. Pen- 

dred. . *234 
Hoisting, pneumatic system of 146 
Hoisting ropes, loads and strains on, ae 


facts concerning, by W.38. Hall 396 
Holloway, Thomas, biographical sketch of and 
portrait : *%424 
Homestead, for fifty cows, prize design. *289 
Homeopathic law, the range of in the practice 
of medicine, by Dr. W. B. A. Scott 97 


Honey extractor, centrifugal, Emmons’..*46 
Honey wasps and their nests *%239 
Hoof-cushions, rubber; figures of the two 
kinds of India-rubber hoof-cushions that have 
come into use,and of the device employed for 
fastening them into the horse's shoe. *178 


Hooke, Robert. An account of his life and la- 
bors, by C. 8. Murray . 400 
Hooks, safety, Booth and Sugden's 252 


Hop analysis, sates of, by G. O. Cech.3038 
Hop-culture in New York, by E. G. Bissell.105 


Hop-resin, its nature and properties. 22¢ 
Hops, chemistry of P ... $73 
Hops, on the repeated boiling of, by Dr. Schnei- 

der 419 
Hornbeams (Carpinus), the species of *%421 
Hornets and wasps . e382 


Horns, fog, and sirens 341 


Horograph, a new electric pen... *183 
Horograph for schools, Matthey’s *373 
Horse and his fossil ancestry 355 
Horse-breaking by electricity *208 


Horse, cart, show at London, with large illus- 


tration of prize animals *328 
Horse-clipping, a defense of 311 
Horse dentistry 88 
Horse detacher, Ehret’s. ¥29 
Horse disease, new........ 92 


Horse, good, points of. Report of the committee 
appointed by the New England Agricultural 
Society to decide upon rules for guidance of 
judges of horses. An excellent guide in select- 


ing animals..............+.+++++ 103 
Horse, how to tell the age of... 217 
Horse medicine bit ; *%404 


Horse, motions of, scientifically considered, with 
2 figures showing the several positions of body 
and limb assumed by the horse in walking and 
trotting, from instantaneous photographs. #158 

Horse, Percheron 246 

Horse, perfect, and how to measure him; de- 
scription of the celebrated Kentucky Prince, 
with table of Measures, and an illustrative dia-« 
gram showing the application of the ayctem. 4 
any horse . . . . 

Horse, proportions and conformations of. A" 
engraving showing the skeleton and outline of 4 
perfect horse, along with name of part, propor- 
tions, and familiar terms %225 


Horse, race, Blair Athol : ..¥855 
Horse, race, Iroquois, first American winner of 

the Derby... .. ‘ P #290 
Horse, race, Martini Henry *424 
Horse, race, Sir Bevys *%1 85 
Horse, race, St. Blaise... : .-- R392 
Horse, race, Verneuil, win’r of Ascot ¢ mer tity 


Horse, Sefton, winner of the Derby F 
Horse stables, floors for 308 
Horse, the American, by E. L. Berthoud 311 
Horse, trotting, American, evolution of the. by 
Prof. William H. Brewer 38 
Horse, trotting, Bend Or 


Horse, trotting, Don Cossack. *273 

Horse, trotting, Luke Blackburn.... *%269 

Horses and cattle, carrots as a food for 45 

Horses, calculus in, how to treat ane 
o care of, hints on. 

Horses, Pet 


Horses, cart, exhibition of, London 


~IN ORDERING PLEASE 


| Horticultural notes: 


Horses, corns in, how to prevent 
Horses, educated, American, in London, 
full page illustration, showing training.. ..#38 
Horses, farm, practical directions for feedin 
and keeping ......... sue é 
Horses’ legs, how to treat _ 
Horses? legs, by KR. H. Hilhouse. 
great interest to all horse owners, showing by 
means of diagrams the correct pose and the faults 
so frequently met with in combination in one 
and the same horse. #195 
Horses, mash for, recipe... ............6+++4: 
Horse’s motion, science of............... #34 
Horses, polydacty!, and recent and extinct. A 
valuable and interesting paper by Prof. Marsh, 
showing how the present species of horse has 
been evolved from many-toed ancestors, .. #188 
Horses, portable food for... 
Horses, race, records of the 
the best time on record at all distances and all 
ways of going to Jan. 1, 1888 TT 
Horses, the care of F . .... 123, 185 
Horses, trotting, celebrated, record of, from 1838 
to 188 ‘ 5 . cded ... B97 
Horse-power and thrasher, Hotherr's......#49 
Horse-power, coal per hour.. ; 284 
Horse-power, home made, for farm use. #190 
Horse-power of a steam engine, how to esti- 
mate He : ; 25 
Horse-power, locomotive versus 140 
Horse-shoeing. A paper of great interest to 
horse owners, giving numerous valuable hints 
as to the care of the animal's feet and the proper 
way to have them shod : ve : 40 
Horse-shoeing, by D. E. Salmon, D.V.M..174 
Horse-shoeing, principles of, by Dr. Geo 
Fleming, V. 8... Ficwcke Val ; ‘ ; 
Horse-shoeing, the art of, its history and prin- 
ciples, by Prof. M. Keil. 378 
Horseshoes, improved, Thistlewood’s #15 
Horticultural Hall, Centennial Exhibition #38 
Horticultural items: Cultivation of orchards; 
washing the bark ; apples for export ; transplant- 
ing; yellows of the peach; California raisins; 
apples in Massachusetis; hand weeding.....329 
Horticultural notes: New apples, pears, grapes, 
etc; discussion on grapes: new peaches ; insects 
affecting horticulture ; insect destroyers....275 
Horticultural notes: New granse; garden use 
of fertilizers; lime dust ; low-headed trees ; liquid 
grafting wax $e ovedvae 70 
Horticultural notes: Packing grapes; thinning 
fruit; setting raspberries in autumn; raising 
seedling strawberries; watermelons and musk- 
melons ; easy mode of striking cuttings,etc. 46 
Hortieultural notes; Planting strawberries; 
hot beds; pears in Missouri; protection of fruit 
trees a’gnst rabbits ; apple orchards of Ohio. .63 
elocity of sap; cultivat- 
ing orchards ; laying down grapes; early peaches; 
Snyder blackberry; killing wasps; worms in 
flower pots; unfermented wine............. 
Horticulture, electrical, by Dr. Siemens...304 
Horticulture, humbugs in, byP. Henderson238 
Hospital and private practice in San Francisco, 
by H. Gibbons, Jr. Notes on the treatment of 
consumption, cough, night sweats, intermittents, 
typhoid fever, malarial diseases, rheumatiem, 
neuralgia, heart discases, and jaundice......193 
Hospital of St. Eloi, at Montpellier, France, by 
Frederic J. Monat, M.D....... veeees BOT 
Hospital for insane, State, Pennsylvania....289 
Hospital, German, new, in San Francisco.#359 
Hospital, Philadelphia, practice and peculiarities 
of treatment at, notes on ds iwpios ... 18 
Hospital, St. Francis’, New York; notes of prac- 
tice and peculiarities of treatment in, by Dr. o. 


M. Edebohls....... . 
Hospitals, disinfection, apparatus for.... #262 
Hotair drying apparatus, Kedfern’s......%64 
Hotair engine, hlier’s. ; : *#49 
Hot air engine, the Sachensenberg . *162 
Hot air engine, Todt’s he .. #284 
Hotair engine, Van Renne’s......«... .. e247 
Hot air engines vs. gas and steam....«.... 368 
Hot air stoves and hot-water chimneys..* 213 
Hotbed frames, how to make ‘ *271 
Hotbeds, how to make : 323 


f 


Hot-blast, mode of operation in iron furnac 
tell 


we 


by J. L. I ; 9 
Hot-blast process, Neilson's. ce 
Hot-blast stove, Wecimer's.. *45 
Hotel de Ville, Paris, and its great clock.. #347 
Hotel of the Patrons of Industry at the Centen- 

nial *30 
Hot pressing, apparatus for *%224 
Hot water as a plant restorer .... 128 
Hot water chimneys *213 


Hot water, therapeutical drinking of, its origin 
and use, by E. Cutter, M.D., with full directions 
for using the remedy, and an enumeration of 
the diseases in which it is useful yee 


Hot water treatment, clinical notes on.. 117 
Hot-water heating apparatus.. 325 
House at Farnham, Eng > ; *289 
House at Holly Park *325 
House at Nottingham Park, Kent *410 
House building on a sand-bill, by J. J. De 


Kinder - 207 
House drainage, «abstract of .a lecture by Ed- 
ward 8. Philbrick ; *%242, *243 
House drainage, by James RK. Willett *32 
House drainage, sewerage. and ventilation, by 
RK. Middleton. . ‘ 27 
House for the country costing {000 to $00, de- 


=, 





signs and plans for *x340 
House, half-timbered, English *%137 
House of Parliament, Vienna ; *428 
House of the fifteenth century, France...*369 
House, old, Hereford ‘ *%396 
House, $2,500, plans and specifications for.. *304 
Household ornaments, by G. M. Hopkins. 


Directions for the easy manufacture of a great 

variety of beautiful objects for the adornment 

of the parlor and home, of. wood, but finished 

in imitation of bronze ware, including vases, 

urns, medallions, card receivers, brackets, match 

safes, picture frames, etc... . ina 
House-fly, developm't of, by M. B. Robson. #202 
House plants, how to cultivate 


House trimmings, ornamental *68 
Houses at Leicester , “#317 
Houses, cheap, several designs for *387 
Houses, country, cheap, design for. *340, 
¥359, “387, #394 

Houses, dwelling, hints on building, by W. Hen- 
man..... ; ows 384 
Houses, dwelling, sanitary appliances for, by F 
Botting *369 
Houses, English *%242 
Houses, English, memorable: Newton's, Fiax- 
man’s, Canning’s, and Johnson's. 312 
Houses, glass, construction of 424 


Houses, healthy, rules for securing, by Robert 
Rawlinson, C.E — enio® 

Houses, quaint, at Bristol, Eng. *%159 

I ve 66 

The results of 


fouses, vegetable, plans for 
ve years’ work by the Canada Geological Sur- 






son’s Bay, exploration of. 


vey ‘ : ‘ ‘ . ‘ 2 
Human life, the phenomena of, by John Tyn- 
dall. A valuable paper sveshen 7 
Human personality, what is the meaning of ? 
By Henry J. Slack, F.G.8.................,.. 
Human race, age of, ed Prof. B. F. Mudge.194 
Hunting by electric light #361 
Huxley, Thomas H. Biographical sketch, with 
vortrait aie’ enewany iat #400 
Hyacinth bulbs, by Grant Alien....... 322 
Hydrant, injector, fire extinction, by J. H. 
Greathead . : 425 
Hydrants, how to 
Hydraulic accumulator..... 


pet large streams from.* 2546 
*x230 


Hydraulic and other cements, by Q. A. Gill- 
IOs TD BA 65. n.5 000 enc 6. sevescrgtbnesscess . 64 
Hydraulic brake, Barker's....... ; “78 


Hydraulic canal Hirt on the Weaver, Englané, 
by Sidengham Duer, R.8e., C.E ............ 
Hydraulic capstan and windlass, tweets 
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Miydraulic cement, white, recipe.......... 211 
iliydraulic cements, noteson.............. 6 
iiydraulic cotton press, compound....#114 


Miydraulic crane, 160-ton, Armstrong's ...#20 
Mydraulie dredging machine, Newson’. 


WMydraulic Gunsgtn, 
i ydraulic elevator for canals 3 
Mydraulic elevators and motors, by B. F. Jesse. 


cerauite engineering, construction 
walls in 
Mydraulic experiments, recent, having for 
object the finding of a good mode of discharge 
measurements for large canals and the testing 
of existing formulas 365 
WMydraulic experiments with lar 
Holyoke, Mass., by Gen. T. G. Ellis 


of sea 
*209 


evcessceses ees aa ay 


8 
#353 | 


Mydraulics, experiment in................ 
vesoume iter-press for treating oleaginous 
Sn 5 60 0.00 00000006 0edere ceeese cecvecesecesese 
WMydraulic flanging and straightening ma- 
Rss Resa diiin snes edbencitae eadesdaloecess *300 
Miydraulie hoist, improved, Maviilier’s..*#107 
Miydraulic hoist, Tangye’s.................. 286 
Mydraulic joint cut-off, Jarre’s..... .¥332 


Mydraulic lime, artificial, manufacture of near 
Paris... ‘ a aibiicoare's ok 4 whieh Gs a 
mpgroume machine tools, by R. H. Twed- 
Mydraulic mach. tools for ship-building...*266 
. — machinery. A valuable paper, by 
f. Perry, treating of the theory of water- 
wheeis, turbines, water-pressure engines, presses, 
hoists, pumps, etc 366, #373 | 
Miydraulic machinery, St. Gothard Tunnel. *7 
Miydraulie machinery for operating the lock 
tes of the Des Moines Rapids Canal, es 


Ice houses and refrigerators, how to construct, b 
oA he? eee eee *1 18 
Kee ho cheap, how to construct.......... *9 
Ice machine, chior. methy!, Vincent’s...*358 
Ice machine, domestic, Toselli’s............... *3 
Ice machine, EEE RE 17 


Kee machines, production of cold in J 
Ice machines worked by compresseJair (see Air). 
Kee making and machines, by W. N. Hartley. 85 
Kee making machine, Leywy: 4 and Mackay’s..*73 
Kee making machinery at the skating rink, io 


don 
Ice, medicated, by Dr. J. V. Mott 3 
Ice, physical properties of, by Dr. Jno. Rae..171 
ce-skati in summer; the Glaciarum, Lon- 
don, with illustrations of the ice making B. .4 


BN OS OOPS 35 
Ie the of, by H. B. Norton.............#200 
Kee under low pressures, by 8. Young....... #381 
Kee under iow pressures, experiments on, ~4 

IOI 6.6. sins caved dos cscessocey *29 
Ice, regelation of, experiment on........... *%243 


Kee yachts fast. Full description and complete 


9 
2 | Ink, indelible, formula for 


va bdwenvenviies veses't ts 158 


gut ond papes. aren - ‘a press, how made. .304 


if 
Ink for copying without 
Ink, indelible, for rubber stamp, how made. . 3 


5 
389 


Ink, invisible, recipe for 
Ink printing, a from glass negatives, 


cess for, by H. Es careneeehescesten s vows 31 
Ink, printing, how to make indelible......... 21 
Ink, purple, for marking linen, recipe for... 17 
Ink sain, BOW OO FEMROVS......22.0000ccccccees 55 
Ink, stamping, indelible, recipe for .......... 373 
Ink, writing, black, recipe for...:......-..-.- 267 
Ink, writing, non-corrosive, recipe for. 209 
Inker, telegraph, Devo’s..............---+++ *%117 
Inks, aniline, several formulas for........... 230 
Inks, copying, aniline black, and »owder and 

tablet, preparation of..............-.+-2-05++: 4 
Inks, lithographic, machine for grinding, Fry 

di dias nes povgteaceets, ehdeasteneie Canis 
Inks, method of detecting, by W. Thomson, 

TE. . on chuncenevetavens* cenakevidentrnes 255 


Inks, various recipes for: Writing, indelible, 
copying, marking, sympathetic, drawing, stencil, 
gold, silver, indestructible, shoemaker’s,etc. 157 





working drawings of ice boats of the latest and 
best construction *63 


IN sc ono sind 'e'es tocensucpabenonotel *61 
Ice yachts, speed of..............---- %214, *220) 
OS > aoe | 
Kee yacht, why it sails faster than the wind..*61 
Iehihyoi, dermato-therapeutic uses of...... 384 


Igneous rocks, an address before the British As- 


sociation, 1880, by H. C. Sorby. An important 
NN RO ET 255 | 
Hang-Ilang oil, by F. A. Fluckiger........ 288 | 


Tilinots, glacial period in , 400 | 
Illuminating agents, solid and liquid, by L. | 
Field, treating of the composition of fatty | 
bodies, and processes for separating them = ob- | 








Inks, writing, aniline, how to make 
Inorganic compounds, molecular properties 
of, and their action upon the living animal or- 
ganism, by Dr. James Blake 
Insane Asylum, State, New Jersey....... 
Insane Asylum, State, Pennsylvania, new...289 
Insane, care of, by H. Wardner, M.D 
Insane, care of, report of New York State Com- 
mittee of Investigation 
Insane, the rights of, by C. H. eae M.D.386 
Insane, treatment of at Gheel, by Dr. W. J. or 
RR RRR Re aC Re RIE PS 
Insanity from alcohol, by Dr. A. Baer 
Insanity in the U. States, by T. J. Hutton...122 








Se gitlteents a reaset ETRE Sy» cAI SN * — mitic, stearte, oud oleic acids....... wees Snenmts7, philosophy of, by Dr. John a 
Mydrauliec machinery of the Royal Aquariu usion, optical, curious................... MEL, «vn <sicn pccestcuccpevpevedapesseweenee 
| Doe Salers mena Ba es <a ai ’ iden , ..¥ if Illusion; optical, curious, by R. A. Proctor.194 | Insect, a strange; the basket carrier, or house- 
Hydraulic mining in California, full details of, | Image, reversal of on gelat.-bromide plates.267 | _ building caterpillar, by William H. Gibson. *138 
Se NN, DE Min's xx60snesaensasssb0s gies *106 | Implements of the stone age, how e...198 | Insect destroyer of wheat, new *337 
Hiydraulic mining at Dutch Fiat.......... Inclined plane at Briancon........... oes %410 | Insect destroyers of books............ ..%138 
Mydraulic organs, ancient, by A. De Rochas. —aeere anes of the Morris Canal, N. J. His- | Insect killer, Pyrethrum the best.......... 247 
*%354 tory of the canal, construction, service, operation Insect pests, to rotect trees and vines from.298 
Mydraulic pile driving............ — | _ of pene, expense, etc., by H. M. Wilson.*#373 | Imsect pests in libraries.....................--. 201 
Hydraulic press, Brinck and Hubner’s..*387 | Inclined planes, Cincinnati......... . one vide 120 Insect powder, experiments with.... 179 
@ydraulic press for iron plate............. %417 | Inclination and declination, magnetic; appara- | Imsecticides......................--..-- 254 
Mydraulic press, Perry’s............ ...%366 | tus to determine, Stroumbe’s...... ........ 160 | Insecticides, by Dr. H. Behr................ 308 
Hydraulte propulsion, a new system of, by Incubation, artificial................---..-.. 54 | Insecticides, two valuable, London purple and 
Vice-Admirua! J. H. Selwyn............. ney". | Incubator, electric.................-.+++++: %425) Pyrethrum powder.................--see.eeee 218 
Mydraulic punching and shearing machine, | Incubator, new............. naoees vs ene *%380 Insects and flowers, mutual relations of..... 298 
eae tik Bie ac atau teonesss<cunedan *%75 | Incubator for the stage, microscopic, new.*68 | Insects and how to fight them....,............ 232 


Mydraulic ram, Montgolfier 
Mydraalic rams, the earliest and the latest 


*1 
forms | 








explained, by C. L. Hett...................- *111) 
WMydraulic rams, useful information ooneem, | 

aR Rd i a the B cela ad a cleaiiny Sogm 
Mydraulic riveter for ships’ keeis .. 266 
Mydraulic riveting machines, Tweddell’s.*140 


ites eomeeeves *%22 


Miydraulic shears, Tweddell’s 


India and Ceylon, Prof. Heckel in 48 

India rubber and gutta percha industries. A 
series of six lectures by Thomas Bolas, F.C.S. A | 
very comprehensive, interesting, and instructive | 


| RR CE ARLE EAS 1 
India rubber, how gathered in Colombia. : 31 8) 
India rubber, new sources of................. 391 


55 | Index plates for gear cutting, how made.*317 | Insects and other small objects, how to electro- 


SL Anhinc ks wings uetehsuesveeonseettensel teve wens 64 
Insects, exotic, curious..................... 196 
Insects, destruction of by moulds............ 203 


Insects injurious to vegetation, notes on.... 
Insects, injurious, how to exterminate, by An- 

drew Murra 
Insects, noxious, how to destroy 


Mydraulic steamboat, new, Maginot and Pi- | India rubber, Para and Ceara, and balsam of Insects, scale, by Prof. Comstock. A paper of 


nette’s....... %415 
Miydraulic steering gear, Lafargue’s...*142 
Miydraulic telegraph, Montbianc and Gaul- 

ie 0's shied dbs-os clacitrepeews vous #334 
Miydraalic transmission of power 68 | 
Miydraulic tunneling mach moe, Crampsens 
Miydrocarbon engine, Brayton’s..........%58 | 
Miydrocarbons, gaseous, heat of combunten, 


5 
55 
9 


Miydro-dynamic experiments, Bjerknes’.*3 
i ydro-dynamometer, Pellat’s *3 


Mi ydro-extracto French, improved...*#175 | Indicator cards taken at St. Louis water works, 
» wae and oxygen, liquefaction of, by Raoul | by LR Re es *%123 
GRE CL cites acid senna als costa wtespirn teria 28 | Indicator, speed, Darke’s.................. 228 
lydrogen gas, apparatus for manufacturing, | Indicator, electric, for steam boilers..... #173 
ES no ciuaibododehes dexciiatwhbins ...%153 | Indicator for water channels................ *96 
Miydrogen gas, apparatus for menufacturing on | Indicator, pistonless, Kenyon’s........... *233 
a large scale, Tissandier’s................... %41 3 | Indicator, speed, Deprez’s. ...... sence de *356 
Hydrogen gas, new process and apparatus, | Indicator, speed, for trains, Westinghouse. *64 
ID, sags natinideaes owev erie awed #241 | Indicator, speed, Harding and Willis’..... *107 

Miydrogen, peroxide of, as a deodorant and disin- | Indicator, speed, Moss’.....................++ * 
EN SUDGL GAdb oN de ede dddnd oho psenéntheneatiie 166 Indicator, speed, Normanville’s............. *96 
Miydrogen, peroxide of, its preparation and Indicator, speed, Napier’s................. *%215 
uses, by George E. Davis..................... | Indicator, speed, Theiler’s................... *92 
Wiydrogen, peroxide of, its use for medicinal | Indicator, pee Se ee a x6 
and bleaching purposes, by Dr. P. Ebell.....339 | Indicator, bility, eae *385 
Mydrogen, solidification of, by R. Pictet....128 | Indicator, strain, Stromeyer’s............. *%257 
Indicator, tidal, registering.................. *3 


Wiydrogen sulphide from coal gus, by Prof. I. 

lor *384 

lMiy gen, sulphureted, appar., Kahler’s..#258 

Mydrogen, sulphureted, apparatus for making 
smal) quantities of, by Peter Hart 8 

Miydrogen, sulphureted, new metho 


1d of pre- 


afties 03 
ydrometer scale, Baume’s, by J. Taglines. 


WMiydromotor, Fieischer’s, a new steam vessel 

ebrgpetes by water jets *308 
ydrophobia, a case of, by C. C. Pike, M.D.125 

Bo ay a case of, and recovery, by Jas. | 
Nicholls, M.D. One of the most valuable contri- | 
butions that the literature of hydrophobia nee 


hobia, a successful treatment of...128 
hobia, curare and other cures for.230 
hobia, injections of the virus of into 
the circulation do not cause rabies, and seem to 




















confer immunity therefrom, by V. Galtier..352 
Miydrophobia, specific for, by Dr. Grzyvala..63 | 
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Joints, riveted, for steam boilers, by G. Cawley. 
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Lead pencil manufacture, history of.......157 


Lead pipe aqueduct, cheap... . : 266 
Lead cine. monbinery for making, Weems’.*413 


231) 


| 
8h 


| 





| 
| 


| 


| 


} 


| Light, ore application of to the examina- | 
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Moulds for copper objects, machine for...%#429 | 70 | Norwegium, new metal....................- 192); chemists and pharmacists as the most reliable 
Mieund builders and the Aztecs...........318 | Negatives or positives, gelatine, intensification | Nose ape, the...................--2..20++5++: *389 for the various impurities contained in volatile 
I, GT Wo NE, Nn: ccccccccecee f . GE WERMOUNOUE. 65 .cccdgccccccvessestesccevccese 329 | Notes on cranberries; apples; thinning fruit; Rc dakis here dialinnieciraw sdibiiateaiineminnnes <auledl 287 
Mounds, prehistoric, Kansas........... ..... 168 | Negatives, panoramic, large, by means of small making grafting-wax ; profits of fruit growing; | Ointment, citrine, preparation of, by J. U. 
Mountains, Green, age of................... 228 |_ camera and lenses, by L. Warnerke.......:.. tar walks; and blackberries.................. 126 AA Alte dh athe eiatiadatwantiketeees gaat 190 
Mountains of California coast, origin of....428 | Negatives, paper..................... ...-.-- 95 | Numerals, origin of our...................... 5 | Ointments from vaseline, recipes for....... 1 
Mouaut Etna, eruption of.................. * | Negatives, paper, by Capt.W. De W. Abney.119 | Nut and bolt forging machine, Horsfall’s....#94 | Olearia gunnmiana (shrub)................ x342 
Miount Etna, present state of, and the Valle del | Negatives, paper, how to make....... 5, 401 Oleic acid, preparation of.................... 58 
SE, sax” ext Sv chletennded aialie aa the yen eeen Ie *%306 Negatives, paper, process, by W. Brooks....284 oO Oleojector, Koyle’s.................22+.000: X278 
Mounting material, good.................. 172 Negatives, Poltion ar and gelatine plates....276 Oleomargarine, how made.................. 322 
Moving large masses, by A. De Rochas. ...#367 | Negatives, prepara., of from line drawings.123 | Oak carvings, how to remove paint from..413 | Olive culture ....................60..0..0 ees 120 
Miowers and reapers, a classification of, to assist | Negatives, reproduction and multiplication of, | Oak casket, carved, desi EE * Olives, culture Of............ 62.6. cece cece eee 253 
purchasers and juries in making decisions asto| by Ernest Edwards:........................... 03 | Oak, poison, of California, by James G. Steele. 95 | Omnibus, anew design for................. x268 
the respective merits of the different machines in| Negatives, reproduction of for single transfer | Oak-stain for shoe-bottoms, recipe for...... 167 | Onions, culture of...........-....... cee ee ee: 226 
the market, by A. L. Kennedy, M.D........%184) carbon printing, by W. T. Wilkinson........ 310 | Oak staircase and screen......... Mpetie bees #176 | Onions, how to grow................--.--0055- 222 
Muck, swamp,nature of and value in agriculture, | Negatives, reproduction of without a transpar- | Oak, the cork...................---0.ce0e000+ *167 | Onyx marbles of Mexico..................... 26 
el en cll Se Saw ake o55-72000 ae Pa Tadid- 6 dehedas ee <bbne sce vasdis Cecbeuneds 42 | Oasis, a new, Abu-Naim, in the Sahara, discov- | Onychia maligna, cure for................. 149 
Miack, the delusion concerning...............301 Negatives, yotanenane. by F. E. Pearsall....103 ered b Dr. Gerhart Rohlfs................... 261 | Opal glass, photography applied to.......... 401 
Matberry trees, how tocultivate as food for the | Negatives, reversed, by contact printing....373 Obelisk ; full account of the removal of Cleo- | Opal printing, emulsion for................. 367 
silkworm, by Mrs. V. C. Haven...............325 Negatives, transfer of...................6.066 239 tra’s needle, Alexandria to New York...*267 | Opals and argentic paper, enlargements on..415 
Mule for cotton spinning, Lee’s............. %395 | Negatives, transferring, reversing, and trans-| Obelisk in Central Park, how it was suspended | Opera glass, pocket, new.................. %365 
Mule spindie duplex, improved .......... Ne Sg 3 unis cb chde heecodsicccecccamatias 28 d placed in an upright position......... 2,68 Opera House, Holyoke, Mass....... ...... x119 
Maller, Max, biographical sketch of, with pe. Negatives, varnish for k, launch be DOMED, 6 550 c02s ces Opera House, new, Paris elie th oveisesekal a~94 
| ee kot eeeescecctecsececscceescee:+ ZS | Negatives, washing and fixing............... 381 | Obelisks, by Prof. T. L. Donaldson.......... 126 | Opera House, National, London.............. 761 
Mutliein, use of in the treatment of pulmonary | Negatives, wet plate, of line engravings, intensi- | Obelisks, Egyptian, and their relation to chro- Opossum, by Howard Miller................. 27 
consumption, by Dr. F. J. B. Quinian..... ...415 PEE... 419 nol and ae by B. H. Cooper........... *%119 | Ophthalimia, infantile, how to prevent.....196 
Multiplication simplified; rules for aay Neophonography, a practical system of short- | Obelisks, Egyptian. An interesting article, on | Ophthalmometer, new................... x383 
finding the products of any number of digits; hand for every day use, by J. Richardson....316| the pu mode of construction, and erection | Ophthalmoscope, how used.............. *%130 
multiplied by any other number without resort- | Nerve and muscular reactions, electrical, a new| of monoliths in general, and a history of Cleo- | Ophthalmoscope, its structure and use...4 32 
ing to the usuallengthy method.............. 227 meth. of producing, by W. J. Morton, M.D.¥302 tra’s needle in particular................. *223 Opium, determination of morphine in....... 99 
Mummies and yptian antiquities from | Nerve-stretching in sciatica................ 134 Obesity, exercise as a remedy for....... ... 409 | Opium, analysis of, rapid process............ 325 
IN 5 ibd ois dene sce daa Aig'teoh a Lit eeakahe %*151 | Nerve surgery, Gluck’s studiesin........... 133 | Obesity, its nature and treatment, by J. J. Mul- | Opium habit, nature and treatment of, by Dr. E. 
Mummies, etc., from Peru. Notes ona collec-| Nerve vibration asa therapeutic agent, by J.| heron, tne ing on eee 210 Pi ‘iasy a hesnidghedtl diubicabénbaeeeses ssicnhe 304 
lection from the cemetery at the Bay of Chacota, Mortimer-Granville, M.D................. «+. 341 Obesity, how caused, how cured.............. 166 | Opium, preparation of forsmoking.......... 252 
Dy Jomm Hi. Biake.... ....-cccccccse 151, #152 we development of as studied in the | Obesity, plans for reducing: diet, exercise, spe- | Optica iilusion, experiment showing....%* 285 
Mummy —— flowers of....... yt 374 chick, by A. M. Marshal........ bupsdeesaewaets 99 cific medicines.......... Optics. By F. A. Hamilton *x210 
Mummy head and Egyptian antiquities from | Nerves, divided, reunion and restoration of, by | Obesity, remedy for.................. Orang-outang, the.......................4. %260 
ED xcccsveshesine és pteddsnsecsseeceden aettae 151 Dr. C. G. Wheelhouse...........2...secccesses 147 | Objective, holographic, electrical %411 | Orang-outangs at the Garden of Acclimitiza- 
Muscle exercise, apparatus for, Zander’s..*#134 | Nervous control, equilibrating value of, by Dr. | Objective, Tolles’ 1-75, its history, construction,| tionin Paris. ....... ....... *%205 
Muscles, contraction of, microphone to ae A m. y fo ee ee oesecespenses ants us? obje mapa by — E. a= ik tue eeeicn eeaeie’ 180 | Orange amass Florida. 
Nervous diseases, organic, treatment 0: - ective, useless part of.—Stop, new, by F. | Orange tree scale.—Scale on i 2e8, eay 
Muscular action, heat in................... 97) basic pecegnate % silver, by Dr. A. McLane| Stolze se eS eee vm niet #3 04 for a See a 
Muscular strength, variation in, by F. E. Ni- SNS: nshusheWGrtenss+icvssccvebeusearte 277 | Observatory, astronomical, Rochester....#254 and orange flowers, by W 
at SPR os fey bA vance Npdi phos ieoe eemsqus ¢9 roe 1 | Nervous disease, morbid fear as a symptom of, | Observatory, Royal, description of its appa- Galeandra nivalis. . 
useum, American, of natural history..... ROL RS AO |) Seer Seger on 6 Se 3 moth, the greater.................. *4 
Museum, Bethnal Green, London............ 267 | Nervous disease, the climate cure in, by W. F. | Observatory, meteorological, New York..¥209 and howling monkeys.—W hale skeletons 
Museum, Commercial, Brussels, by Consul John| Hutchinson, M.D........................-.+-5- 213 | Ocean basins, physical cause of, byO. Fisher323 | at Paris Museum........... dcihensainiatieg *327 
ER ads dbck Ace cdevandh ucaeitdes dara tion Sa 355 | Nervous exhaustion, byGeorge M. Beard, M.D. | Ocean bottom, interesting organisms found at | Ordmance, heavy, construction of........... 172 
Museum, geological, Coiumbia Coliege School of | A very valuable paper................. 135, 136) _ by the Challenger expedition ............... ¥35 | Ordnance, modern by Colonel Maitland....324 
Ns fetal caind ind dees side i comearide pip kei 190 Nervousness, its nature, and different degrees | Ocean waters, circulation of ; abstract of paper | Ore concentrating mills at O'Neil mines, Kan- 
Museum, National, Washington..............258| and ar away under which it exists.......102| by Sir Wyville Thomson....... j-otvgaaarncdll BNE ON 0c oc wae viiewtatenn esn-tcipaven ¥394 
Museum, Peabody, the collectionsof........ 143 | Nest-building, is it an instinct in birds? By B.| Octopus, giant, of the west coast of America, | Ore concentrator, or vanning mach., Frue’s.* 104 
Museum, Zool . at South Kensington, Lon-| _T. Lowne, F.US............ 2000-00 000eeee0ne0s 98 | modelof a 3 Si. erin 4 RAROMIS a #389 | Ore deposits of Leadville, Col., by Carl Henrich, 
ML) Scehtndccavsbnerbusesbite sank aver muvee eta %228 | Neural analysis, Jacger's an operation by | Ocular estimation; experiments showing the| E.M............. vena 
Mushrooms, A valuable paper, giving full di-| which the muscle nerve indicates what the nerve | curious errors that every one is liable to make | Ore deposits, origin and classification of. by Dr. J 
rections for the cultivation of this esculent,either| of smell smelis and what the nerve of taste| in mere ocular estimation of distance and posi-| 8. Newberry 3 valuable paper. . 223 
on a small scale for family use, or ona large one| tastes, with diagrams showing the curves pro-| tion... ... .................................. 24 | Ore extraction, Monnier process of........#49 
II, 3 i ose neinhia nic ou cae hide otae %178)| duced by the inhalation of various odors..¥256 | Ocular symptoms in different diseases, by Dr | Ore furnace, Eames’ %45 
“iushrooms, how reproduced, by W. G. Smith. | Neural cure of by nerve stretching. PE, MO ia, es Suis vewsua bate. sonkhonk<ictenaal 297 | Ore jigger, Hancock's... “¥17 
#15 | Neuralgia, ether spray for, by Dr. McColganan. | Odors and their recognition, by W. J. Slater. 364 | Ore reduction, the Mounier process of. at the 
Music, an panty into the laws of the beautiful 352 | Odors, strong, how to remove from hands....105 | Providence mine - %84 
in, by Prof. H. A. Clarke.............+.-s00+:: 270 | Neuralgia, facial, cure of. Account of an inter- @sophagus, stricture of, gastrotomy in, by Dr. | Ore separator, Buttgenbach’s ¥381 
“Music, apparat. for printing by electricity.#265 | esting dental operation—resection of the in-| W. Fomor. ob cies abel ce SN le = #1 147 | Ore stamps, Californ : *95 
Music, medical uses of, by Dr. George L. Beards-| ferior dental nerve—performed by Dr. J. E.Gar- | Of1, anthracen, treatm’t of, by A. McD. Graham.18 | Ore stampa, pneumatic Scholl's. 1% 67 
GEN <x sh vsatneaieber ev ntpantenicsiuns vhs shored cen 376) _ retson for the cure of facial neuralgia.....#167 Sih sepecstus for cleansing, Koellner’s.....%258 | Ore stam ing machines, relative efficiency of dif- 
este printing: plates, meaner | of preparing. aus yy conte. SS of su - == O11 belt, Santa Clara Co., California.......... 205 | ferent kinds co yO" 92 
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ee EL ca catote asvccccescces 
Ores and mingrals of the United States repre- 
sented in the Smithsonian collection......... 
ores, gold and silver, dry process of work ‘ 


-aul’s... 
oneides new substitute for gold, composit’n...19 
Organ, flame, or pyrophone *357 
Organ, great, Temple Church, London....... 
Orzanie compounds artificial, syntheses of, by 

tM GUNN s< phat > 50 0n. ona 25s¥ecenens 16 
organic forms, artificial production of....374 
Organic substances, preservative for, Wickers. 

CUMOR'B... vere socedesescessesscocesoccccceces 
organisms and minerals, distinction betw..345 
Organisms, living, ultimate structure of, by Dr. 


Carl seiler......--++c00- +. Sdsive scvcveccseseese 
nisms, minute, relations of to certain spe- 
Organ seases, by Prof. Klebe....... eee © 303 
organs, hydraulic, ancient................. *%354 
Ornament for ceiling...................... *89 


Ornament, real and manufactured, in arenes. 
UPL 2. cece rs ereeecerseresesersrseresersssceseees 
ornament, what it is, what it means, and what 
makes it z00d or bad, by H. H. Statham 426 
Ornamental details, by Prof. A. Brausewetter, 
Reichenberg x” 
Ornamenta!l details in relief, by Prof. A. Brause- 
weiter *302 
Ornamental emblems in cast iron.......%#277 
Ornaments, Ouilding, incement, preparat’n. 44 
Ornaments, carved, from the Waldemir fount- 
ain, Ratisbon.—Panel ornaments, 17th century. 


Ornaments, etched on armsand utensils..*351 
Ornaments for decorative painting....... *202 
Ornaments for panels, *81, «82 
Ornaments for the mantel and the wall, now to 

make, by G. M. Hopkins.................... #112 
Ornaments from Salisbury Cathedral *191 
Orunameuts in etching for an iron casket..*#321 
Orthoclase, or common feldspar, nature, varie- 

ties, and uses of 72 





Gsmogene, Selwig and Lange’s, for clarifying 
sugar : : *34 
Ostrich feathers, bleaching of 

Ostrich feathers, dyeing, by Paul Alex..... 
Ostrich parks of Algiers. * } 
Ostriches and ostrich farming, by M. A. matte 
i 
Ostriches, shipping of from Cape Town to Aus- | 
twali®. «2. ..s0sen0 chink. eaieeepen.s *401 | 
Otter, sea, habits of #395 | 


} 
} 
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Oven, baker's, gas-heated, new............... 401 | 
Oven, coking, Aitken’s...................+.+. *%65 
Oven, portable, Macalpin’s.. ............... *248 
Ovens, zlass-melting, notes on................ 116 
Ovens (or bread, Lamoureux’s.............. *371 


iron and other metals, new 


Overstrain in 
by R. H, Thurston...#138 | 


metho of detects, 





Owl-critic, the, by J. T. Fields.... .......... 186 | 
Oxalic acid in fungi, by W. M. Hamlet...... 92 | 
QUO y COR itee s 2880 022 ene ccnceces sescdese *4 
Oxygen and hydrogen, liquefaction of, by a 
PIsGBS o:.oncendebeseeb shad dOes nbc vote ccbsve ie 
Oxygen, apparatus for production of from at- 
musphe-ic air by dialysis, Margi’s..........%367 | 
Oxygen, electrified, and li Sikes tii 241) 


Oxygen, free, in water, method of determining, 
by J. Koenig and C. Krauch *%258 
Oxygen from bleaching powder, apparatus for 
MAK dis ries Pie cUdiedctooecdesect cess *%314 
Oxygen in the air, deficiency, insensibility from, | 
by Dr. W. Wallace 38 
Oxygen in ebullition, temperature 
by 5s. Wroblewski 
Oxygen in steels, by 8S. Kern.................. 89 
Oxygen in the sun, Prof. Draper's account of the | 
GisOU Gis chs pdeatlVewsisdice ddece 19 
Oxygen light, production of ..%419 
Oxygen, lines of, identity with solar lines, by | 
Prot. Henry Draper 194 
Oxygen, manufacture of 119) 
Oxygen, manufacture of from atmospheric air, | 
Brin process %300 | 
Oxyxgem, presence of in metailic silver, by He 





obtained by, | 
42 


Du mas .....-. DLN as ococce’ 0600 cdveccics 1 
Oxygen, retort for, Chadwick’s.............. x77 
Oxygen, the active condition of.............. 335 
Oxygen, liquid, density of.................... 113) 
Oxyhydrogen light, experiments on........ 
Oxyhydrogen light, zirconia for............. 93 
Oyster, the enemy nn < 2. a cbs 95 
Oyster eggs, artificial fertilization of.........210 
Oysters, artificial propagation of............. 45 


Oysters, rearing of from artificially fertilized | 
eggs, tozether with notes on pond-culture, etc., 
by John A. Ryder 422 

Oysters, sewage in, by Dr. C. A. Cameron....300 

Ozokerite, its origin, composition, and technical 
uses, by Ue. Liat 36 

Ozokerite, or earth-wax, deposits in panpore 


vet hdd SO SS 1] 
Ozonator, new, Leeds’...................-.. #171 | 
Ozone and the atmosphere, by Albert R. Leeds. 

A valuable and important paper........... %154) 


Ozone, liquefaction of, and on its color in the 
gaseous state, by P. Hautefeuille and J. o, 
puls @ eobebsedccescccssoud 

Ozone, lines of discovery in the history of. A | 
valuable paper, by Albert R. Leeds, Ph.D...222 | 

Ozone, liquefaction of, and its color in the gase- 
ous ssate, by Hautefeuille and Chappuis.....271 

Ozone, transformation of into oxygen by heat, 
by tra Remsen 336 

Ozone, production of by heating substances con- 
taining oxygen, by Dr. A. R. Leeds 

Ozonizer, electrical, Leed: 

Ozonometer, thallium paper as 





P | 
Pacha, decapitated, how constructed...... *375 
Packing, metallic, Jackson’s............... *%115 
Pac ding, piston, Giffard’s..................-- *19 
Packing, rubber, how to render tight....... 339 
Paddles, screws versus.................-+-+++ 198 
Pain, ovtunding of by rapid breathing. ......275 
Paint, anti-corrosion, for iron, recipe........ 415 


Paint, blistering of, causes of and remedies.387 | 
Paint from a sanitary point of view, by Dr. H. | 
C. Bartlett. A paper pointing out the dangers 
arising from inhalation of the poisonous parti- | 
ticles given off by white lead in dwellings...154 | 
Paint, how to renew without burnin 392 
Paint in construction, by Robert Grimshaw. A | 


valuable technical » EI ere .. 125 | 
aint, luminous, in’s, by C. W. Heaton, | 
VU...» sap Sib lbiincr a til dead wsajiocses cose 229 | 
Paint, luminous, how to make.......... ..249 
Paint, old, how to remove................ .. 859 
Paint, photographic, for machinery.........366 
Paint, removal of from oak carvings........ 413 
Paints roofing, recipe for................. 113 
oo ng, atmosphere and space in, by g. A 
Storey 
Painting. carriage, by W. H. Stewart... 00 
Painting, carrinne: oe 


h how can the present method 
pot imoroved, by W. H. Stewart #98 
ainting, decorative, ornaments for 


Painting, fresco, designs for...............*102 
painting, locomotive, by J. 8. Atwater..... 358 
ainting, oil, photo-litho, or chromotype... 65 


Painting on china, methods and rules of. A val- 
uable paper 199 

Painting on glass, 
round glass for 
upon transparent 


directions for painting upon 
window ornaments, etc., an¢ 


aint lass for lantern slides....219 
Paine mg on porcelain, notes on.............. 182 
P juting on wood, general hints.......... .. 213 

alutings and wri faded, new method of 

aiusimes. oil cid how 6.08 ay ares +8¢ 

UES, old, how to clean............. 

Printings, oil, the deterioration of, by Dr. R. 
Paints, colcted, from thalliai..""2 7.1 





ats without poison 7 
Paluce of ine Asee: Woe rin 


alace of Justice, new Brussels......... 
Palace in which Peter the Great was born, 
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| Paris Exhibition prizes, 1878. 


| Paris green, how to apply to plants 


| Parliament building, Berlin, designs for.*3 
| Parrot, a sheep-eating...... .................8 
Zealand.—Bat, fruit, collared.— | 

...¥199 


*123 | 
model | 
*1 


























Palaces, ancient, of Uxmal, Mexico 
ee sacerdotal, of Mictlan, Mexico...¥270 
Palwxontology, Americ. and Yale College..212 
Palentwlog cal overy, history and metn- 
ods of, by rrof. U. C. Marsh. valuable and 
~ eee | Ned bnsédedsbiceeiédcin 93,19 
Paleontology, modern, present condition and 
the fucure task of, by Carl Vogt....... 249, 250 
Palazzo Vendramin-Calergi, Venice...» i 
rot Oe Tie aeenital. hard rubber appliance 
. rian G i 
me SN hi sunning, M.D......%144 


saeene on *316 





xico, ruins at #205 


Palenque tablet, Raus’, by 0. T. Mason....230 
Palisades, geology of, by A. E. Hoppock 
Palmetto, medical use of. ign ett 


Palliser, sir W. Brief account of his life and of 
his labors in improving guns, projectiles and 
armor oe 32 


aa canal, scenery along... Seep 

Panax victoris. ees x3Se 
Pandermite, a new boracic mineral, by c. 
seek .2 


Ww. Lock 67 


Panel, cast iron, design for......___ *340 
Panel from communion table, design for..*272 
Panel ornamen carved .. #249 


Panel ornaments, carved, by F. Kiefhaber 


.% 
Panel ornaments. is 


carved, from Gothic stalls, 


rarnow Cathedral, Galicia, 15th century... *50 
Panel ornaments, designs for......... ¥S1, *82 
Panel in construction, »y R. Grimshaw. . 125 
Panels in walnut, carved, designs for.... .*323 
Panemone, a new wind motor......... ..%403 


* 
Pantheon «ut Rome, Raphael's tomb in....%#385 
*24 


Pantograph, oy 2 jibinaa = bal 2 
Pantograph, new, by C. W. MacCord. #424 
Panzerkanone, or masked gun, Krupp’s..*59 
Paper and ink, fireproof. ... ro ..158 
Paper and wood, how to crystallize 34 
Paper bags, method of manufacture 191 
Paper vags, waterproof, how to make.. Ss 
Paper, blotting, how made sont 17 
Paper canes, how to make *%353 
Paper, collodio-chloride ............... lil, 414 
Paper, color designson................ .. *%331 
Paper, copying, how to make................ 153 
Paper cutter, Brown and Carver’s.... *34 
Paper, electric, how to make......... . 274 
Paper, expansion of............. 231 
Paper, fiy, 3 Ee verveesey 159 
Paper for bank bills and bonds, how made. ..290 
Paper, fumigating, how made.... 159 
Paper, gelatine, aniline fuming for... .226 
Paper, history of...... Reid 374 
Paper, how to coat with gelatino-chloride or 

bromide, by T. G. Whaite............. .*331 


Paper, how to coat with photographic prepara- 
339 


SE ne paged pddecise envike teudenselccevecs 3 
Paper, how to dye with aniline colors.... 89 
Paper, how to marble Sa 119 
Paper, how to waterproof............ 96 
Paper, how waterproofed............. 39 
Paper, luminous........ Ere 398 
Paper-making, improvements in...... 287 
Paper making in Maine So ilinwedtise 363 
Paper negatives (see Negatives). 

Paper, photo, how to silver............. . 63 


Paper, photographic, sensitized, treatment. .¢ 


Paper, photo-lithographic, by J. Husnic. 83 
Paper pulp, black, how to make ... ...249 
Paper pulp, boiler and process, Roeckner’s..%#44 
Paper pulp machine, Lebrousse’s. i *170 
Paper, ready-sensitized, treatment of.... 369 

aper, rice, Chinese, how made he 151 
Paper-ruling machines, Hickok’s. *396 

aper, test, for ammonia, new and delicate.326 
Paper, test, use of in disease, by Dr. W. H. Bent- 

ROE Hy eerre ae ‘ bo Sets ee 
Paper, thallium, as an ozonometer........ 275 


Paper trade, technology of, by William Arnot. 
An interesting treatise, giving full and practical 
particulars regarding every department of paper 
making, and describing the most recent and best 
processes and machines in use. . rt err err 

5 

Paper, wail, arsenical, and artificial tiowers, dan- 
gers from mr ys 

Paper, wall, ornamental, designs for..... 

Paper, water-mark in, origin of.... ; 294 

Papers, ornamental, machines for the produc- 
tiva of, Tulpin’s.... *211 

Papier mache, app! 
NM Medh succes cdciacebivvesssépeees 

Papin, Denis. Biographical sketch, with engrav- 
ing of the bronze statue recently erected to him 
at Blois, France Feteut *2 


ication of to the bottoms of 
65 


Papyrograph, the........ 225 
Papyroxyline, formulas for.... 110 
Papyri, Egyptian, discovery of sos 


Parafiin, gy me Swoonss sues 
Paraffin oil, heavy, in pharmacy, by Charies 
Symes, Ph.D oa 310 


Paraffin splints, by W. MacEwen, M.D....145 
Parafiin, inetnod of manufacture...... 119 
Parallel curves, by Prof. C. MacCord....%#420 


Parallel rod, standard, for locomotives. ..*#295 
Paralysis and convulsions as effects of organic 
disease of the brain, by C. E. Brown-Sequard, 
M.D. A series of eight celebrated lectures de- 
livered at the Bellevue Hospital Medical College, 
101, 102, 103, 104, 109, 112, 119, 121 
Paralysis, cure of by nerve stretching... 68 
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Pulleys and pinions for millstone s 


pindles, by 
....210 


Charies B. Coon........ 2 
Pulleys, how to balance *368 
Pullman, city of.. - j Tree... 
Pullman sewerage, by B. Williams.....%351 
Pulp, paper, black, recipes for!..............249 
Pulp, paper, machine for, Lebrousse *170 
Pulp, wood, apparatus, Dresel’s... *299 
Pulsator, Bretonniére’s *%27 


: Riis 7 
Pulse, the. A clinical lecture, by T. A. McBride, 


M.D., of great value to medical students.....235 
Pulsometer, Hall's leah a : 11S 
Pulverizing machine, Jordan’s.. *%262 
Pulverizing mill, Hauctin’s........... *61 
Pump, air, condensor, Tangye’s............*109 | 
Pump, air, mercurial, how to make, by G. M. 

Gs « ddahds «anon eer Pre a ..¥224 
Pump, air, mercurial, Neeson’s *289 
Pump, air, Niagara duplex *32 
Pamp, air, Sprengel, an improvement on, by Prof. 

ot *24 


Pump, air, Sprengel, Rood’s modification..* 303 
Pump, air, be aga “a ; ; *33 
Pump, centrifugal, and steam engine, Lawrence 

#22 


Printing press, Daughaday’s................ *%34 OG POrter'S..<.. 0.06.06 
Printing press, Degener and Weiler’s....... *33 Pump, centrifugal, and 3-cylinder engine, 
Printing press, double, Hoe’s................%#46 Brotherwood’s...... si *% 3 
Printing press, fast, for engravings........%417 | Pumg, centrifugal, for ships, Allen’s .*%333 
Printing press, Kidder’s.....................#308 | Pump, feed water, Gauchot’s.......... %407 
Printing press, Liberty..................... *33 | Pump, fire, and steam engine combined. ..*408 
Printing press, multicolor, new. ......... *#242 | Pump, fire-engine, improved : *120 
Printing press, rotary, for illustrated papers,| Pump, gas-tar, improved...... — +89 
RIOTS HER ioe es ee b edd cet thé dees #156 | Pump gearing, Leamington Water Works. 206 
Printing press, two-color, Alauzet’s....... *%277 | Pump, horse-power, simple, how to make...*38 
Printing press, Victory...................... *76 | Pump, injection, Laurent and Collot’s *%358 
Printing press, zincographic............... 290 Pump, mining, Blake’s ‘ea *63 
Printing presses, taking-off apparatus, Smith’s. | Pump, mining, improved, Silver's #23 
#263 | Pump, pendulum, Stannah’s *%104 
Printing processes, autographic, modern, de- | Pump, rotary, Doremus’ *%19 
scription ef several, such as the lithographic, | Pump, sand, Clift’s....- J *%357 
the electro-chemical, the papyrograph, electri-| Pump, steam, differential, Davey’s.........%149 
cal pen, Zuccato’s method, collography, blue | Pump, steam, double-acting, Ashworth’s...*34 
| RRS a en or eae .225 | Pump, steam, improved #87 
Printing processes, by C. Baumann. ..... 82 | Pump, steam, Norwalk *31 
Printing processes, photographic, in the service | Pump, steam, pulsating *%277 
of the Portuguese government...............123 | Pump, steam, rotary, Bartrum and Powell's. 
Printing processes, Woodbury...............213 *%149 
Printing receipes for fabrics...............208 | Pump, steam, Syers’ *4 
Printing, silver, permanent..................406| Pump, vacuum, and steam engine combined, 
Printing surfaces and pictures by photography, | _ Gleason's ‘ ion *31 
ber These PN FSi chee dvcdndcadus 143, fae Pump, vacuum, Sprengel, application of in fill- 
Printing woolen, colors for, recipes.. . 64) _ ing barometer tubes, by E. Francis.. *19 


Printings, photographic, by J. L. Gihon....144 | 

Prints, blue, large, how to make 421 

— blue, on paper, wood, etc., by >. <= 
a ee ivedbeteacl iestishtaadeve des 1) 


Prints, howto mount without distorting...423 
Prints, faded, treatment of for copying.....248 | 
Prints, fireproof, how to make............... 311) 
Prints, photechromic, process for, by Leon | 
VEN 905 cectinneds setente Rate dine tt ich cessl ale 35 | 
Prints, photographic and other, how to render | 
transparent, by E. W. Poston.. .............. 


297 
rints, photographic, how to enamel 67 | 
Prism, how Newton inquired into the meaning | 
Mn Dine Re Fae 85 | 


Prism with wide-angled aplanatics........%234 

Prismatic instrument, novel, for lighting up | 
the dark cavities of the body............... *21 

i ee aS aa 248 | 


Prizes, awards of at Paris Exhibition, list of. 
149, 1 


50 
Probe and extractor, electric, Trouvé’s.... > ¥29 | 
Proofs, over-printed, reduction of........... 293 
Prefecaienoctmeter, Sebert’s........%177 
‘0. 


1 jectiles and armored targets, recent trials of 

in England #148 | 

Projectiles, apparatus for measuring and regis- 
tering the laws of motion of........... #254 | 


Pumping engine, Corliss, for Pawtucket, R. I. 
* 


s 
(Eng.) 
* 


Pumping engine, Cornish, for Hull TA 


Water Works.. ‘ 


at 9 
Pumping engine, direct acting, Mathieson’s.#11 
Pumping engines for the Ferrara Marshes, 

Northern Italy... *9 


Pumping engine of the 


Lehigh Zine Works, at 
Friedensville, Pa ... ¥32 


Pumping engine, Pearn and Co.'s *67 
Pumping engine, steam, direct acting, com- 
pound, Tangye’s.. ibe i bbed *4 
Pumping engine, steam, Rumble’s. #154 
Pumping engine, underground, improved..*78 
Pumping engine, Walker's *#19 
Pumping engine, Worthington’s *%56 
Pumping engines for city water supply and fire 

protection, Holly system of , *140 
Pumping engines for Newent Collieries... #219 


Pum 
Works ; ; ° 

Pumping engines of 8.5. Gallia 

Pumping engines of the Lawrence, Mass., 
Works ae ‘ . -* : 

Pumping machine for forcing gas directly in- 
to the mains; a new system of supplying oT 
direct to the consumer. d #231 


ping engines of Covington, Ky., Water 
a 


4 
#212 
Water 

.*66 


Projectiles, manufacture of, by J. Davidson. Pumping station, Boston : *378 
*310 | Pumps, compound, Worthington’s *289 

propagating box, how to make..........#330 | Pumps, horse power, Nives’ ; *424 
Propeller, adjustabic, Bevis’................% Pumps, oscillating motor for.. . *376 
Propeller and propeller shaft of the steamer | Pumps, primer for, Normand’s *379 
Ree ee ees 2S SECTS ae _.¥81 | Pumps, regulator for air-chambers of #283 
Propeller, De Bay’s........................ %250 | Pum ps, rotary, improved, Crocker’s 12 
Propeller, De Bay, performance of.... .... 270 | Pumps, steam, antique and modern . %115 
Propeller engine, novel, by Prof. C. W. Mac- »Pumps, three-throw, Hayward and Tyler. #105 
CORE, «0.05 s cei Oace Shee Cede Naemeero ics LAs %415 | Punch, concentric, for cutting out washers, 
Propeller, feathering, Welton’s....... *¥338 Schwab's. ....... : ¥ ; *323 
Propeller for velocipedes and sleighs. %159 > Punch, spiral, Kennedy's .. jiveg *%125 
Propeller, new, Rankin’s............ *29 | Punching and shearing machine, quatre 


Propeller patterns, Osten’s method of making. 
Propell-r, screw, assistant, McKenzie’s. .. #200 | 
Propeller, screw, Crooke and Mylchreest.*278 
Propeller, screw, De Bay’s; also apparatus for 
testing screw propellers *%170 


Propeller, screw, Collis Browne’s........... #27 | 
Propeller, screw, Eyre’s. #74 


peller, screw, improved, by J. E. Wilson. * 
Propeller, screw, Mallor *14 
Propeller, screw, Thornycroft’s. Sewer, 
Propeller screws, cause of vibration in...349 
ropeller screws, mechanism for raising and | 
lowering, Brooks’ *20 
Propeller steamship and double rudder. by 
Capt. Sadler 1s 
Propeller, twin screw, engine for, Whiting. *9 


Sons. 


Propellers, arrangement of, and form of stern 
in screw ships, in order to obtain the best effect 


Propeller wheels, the work of, by H. Ore } 


hydraulic, Chapman's 


ade 5 
Punching and shearing machine, Berry and 


Son’s.... ow , a 
Punching Press, Merriman’s . *34 
Purifier and feed-water heater, Strong’s.. #363 
Purifier, condenso, for gas, Chevalet’s %363 
Purifier, gas, Pelouze’s *234 
Purifier, us, Still’s..... *%58 
Purifier, middlings, Excelsior ; %185 
Purifier, middlings, electrical, Osborne's 235 

7 | Purifier, middlings, Paragon... .0 #28 
Purifier, smoke, Johnson and Hobbs’... *223 
Purifiers, middlings, various systems of *1 01 

| Purple, London, as an insecticide............21 s 
| Pustule, malignant, how to treat, by Dr. Cs 
} _ SP ‘ ; ; } 
39 | Pitles fastener, for temporary bridges, Bouil- 
lant’s ; pease aaa eth P “aa5 
78 | Puzzle, ball, at Centenn ++ 


uzzle, the square....... ; cadet oe 
Pyerrhen alveolaris, diagnosis and treatment 


in propulsion, by R. Griffiths................. 81 | of, by Dr. J. M. Riggs : ‘ee 
Propellers for war ships, new combination of, | Pyramid, the great, ascent of ‘3308 
by George Quick, R.N.... ; 12 Pyramid builders, tools of. . cerning it. by 
Propellers, screw, action of, byJ. Howden.¥101 Pyramid, great, and theories concerning Wty! 
Propellers, screw, efficiency Of............ #208 | _ Prof. H. L. Smith........ %321 
ropellers, screw, experiments on the position | Pyramid of Meydoom.... oss "%332 
ott de OSCE %272 | Pyramid, the great, by R. A. Proctor. 268 
ropelie weet aveced see ose beg Osis vs ss | . mids Egy \tian eens tee nersesecases 
Eropellers; screw, Spartall's ne ig | Pyrethrum, cultivation of and manufactury (of 
Propulsion, hydraulic, new system of... #354 | | lnsect power vet insect killer... 247 
on ’ " re 4 7 te q 
Propulsion? marine, possible improvem't in. 69 Pyrheltometer, the *%218 
e 


pe marine, theory of, recent investi- 
WOME, erie isidiebeuchevensdetaeudeessouts . 12 

ploPlasm, @ speculation on, by Persifor 
P CREE OP idsecbieve<nstetibiibes fravegesessedave 187 
: rotoplasm, by Dr. G. J. Allman....195, 196 
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Pyrometer, new, Main’s 


| 
*33 Bails, steel, of various makes, comparative bt 4 


Pyrometer, Seyfferth’s........._.... 3. GRRE SII Bo an. sivsig we sonsins9 ésenasbtncwvenen na coke 
Pyrometer, water, platinum, Hoadley’s..*358 | Rails, wear and tear of, apparatus to measure, 
Pyrometers, Zobel’s........ * *172 rae ag TO EC #251 
Pyrometric instruments, new 256 | Rallway accident at Morpeth, Eng.......%73 

Railway accid’t, remarkable, Hugstetten.% 366 


Pyrophone, or tlame organ, Kastner's. .¥357 
Pyrotechny, colored fires for, recipes 49 
Pyroxyline, composition of, and the formula of | 
cellulose , : d 237 
Pyroxyline, new solvent for. ’ 83 
af caged, experiments with, by Lieut. T. 
futton ; : ; ; .333 


Q 
Quadrangle of Muir College, Allahabad, 
India .... wilted *111 
uadrature of the circle #282 


y se am eds, British, ancient and extinct, by 
Dr. A. Leith Adams. A highly interesting and 
valuable paper ‘ 72,73, 74 
uarries, freestone, N. 8. Wales 427 
uarries,‘siate, applic, of electric light in.#271 

uarries, slate, of Monson, Me. , 
uartz crushing machinery, by John Richards. 
319 


uartz crystals, explosion of 
uartz ledges, the Cariboo 
uassiin, by A. Christensen.. ; 354 
uick matches, how to make. - 
uicksand, boring through at Minnie Pit..426 
uicksands, mode of making solid foundations 


on .. : sa , 23 
Quicksilver and sulphur deposits, and the borax 
lake of California 38 


uicksilver mine, Guadalupe 
ulcKsilver mines of California 
Luther Wagoner, C.E 5 
Quicksilver ores, how treated in Spain....312 
Quicksilver pump in the silver mill. *155 
Quillaia saponaria, saponine from ; also tine- 
ture of quillaia as an emulsifying agent, by H. 
Collier seed 200 


uills, modern uses of ° s 
.. 181, 349 
139 


uinces, culture of 
Quincy methods in education, by B. G. North- 
268 


81 
, geology of by 


uinces, some facts concerning 
ro 


r.. ese 
Quinine and salicylic acid, action of on ear..333 
Quinine group, application of polarizer to ex- 
amination of, by H. A. Mott sade i29 
uinine in sunstroke : 29 
ulnine, milk as a solvent of ' 140 
uinine, preparation for hypodermic use..271 
uiniodine, borate of, as a febrifuge. 308 


Rabies, a possible cause and a probable } 
tive of, by 8. L. Dorr, M.D 
Rabies in dogs, its origin and symptoms; with 
hints on treatm't of bites of mad dogs 114 
Racing, boat, laws of 2 
Radiant energy, production of sound by, by 
Prot. Bell : *281 
Radiant matter spectroscopy: a new method 
of spectrum analysis, by William Crookes... 394 
Radiating machine, steam, Hercules, forthe 
St. Helier’s harbor works 80 
Radiation, mechanical action of, by Le Roy ©, 
Cooley, Ph.D 17 
Radiation, repulsion resulting from; experi- 
ments on the repulsion produced by the different 
rays of the solar spectrum, by W. Crookes... 2% 
Radiation, terrestrial, by John Tyndall... 382 
Radio-dynamics, by P. BE. Chase. 204 
Radiograph, or sunshine recorder, Winstan- 
*2 


reven- 
31i¢ 






, _ley’s 
Radiograph, Winstanley'’s . 256 
Radiometer, by Prof.C. A. Young.... 69 
Radiometer, by Sir Wm. Grove.. 69 
Radiometer, is it an electric engine’... %44 
Radiometer, researches on, by Prof. P. Volpi- 
celli , 5 
Radiometer, theories of *%19 
Radiometer, what causes it to revolve’. 37 
Radiometers, by Dr. Andrews, F.R.S 26 
Radiometric experiments, in Germany 31 
Radius, fracture of, treatment by Dr. R. J 
Levis *%230 
Rafts, life-saving #198 
Rag works at Ghent, Belgium 161 


Rags, wovlen and cotton, apparatus for separat- 


ing ; #378 | 
Rall and road truck wheels, combined. *%302 
Rall and track joint, standard. *395 
Rall and wheel for common roads *377 
Rall mill engines, Davey’s *391 
Rall mill, vertical engine for. *232 


Rail joint, Acaster’s *%125 


Railing, iron, ornamental... #383 
Ralling, iron, ornamental, design for *57 
Railing, ornam. for Goethe monument, ...*#287 
Rallroad, Boston, train dispatching on 33% 


Rallroad, two-foot gauge, Billerica and Bedford, 


*%115 
Railroad car, first class passenger, detailed cost 
of 26: 


Railroad coaches, lighting by electric’y .*406 
Railroad, Denver and Rio Grande, scenery on 


the Utah line of 101 
Railroad, elevated, New York City %122 
Railroad hand-car, Komuans’. at $4 

25: 


Rallroad, Hudson River, depots of. = I 
Railroad in the clouds; interesting description 
of the Callao, Lima, and Oroya Railroad, and - 
by J. E 


the country through which it passes, . E. 
Montgomery 83, 84 
Railroad, interoceanic, Tehuantepec, progress 
! 295 
Railroad law, progress in New York 231 


Ratlroad locomotives (see Locomotives). 
Railroad, New Orleans and Texus. 248 
Railroad, New York, West Shore, and Buffalo, 


New York terminus of opposite 42d Street.%#38 1 
Rallroad, Northern Pacific. 412 
Railroad, Pennsylvania, stockyard of #87 
Railroad, Pennsy!. terminal! facilities of....260 


Rallroad, Rigi; brief description, with view of 
Mt. Rigi, showing the line of the road.. %245 
Railroad rolling stock, American, ——— 


of. — , 

Railroad shakes, Suggestions on the proper 
trimming up of tracks to give them easy riding 
qualities, by 8. W. Robinson 218 

Railroad, ship, the Isthmus, proposed, by J. M. 
Goodwin . %196 

Railroad shops of N.Y..N.H.,and H. RR. 4 

Railroad signals; descriptions of the principal 
kinds now used 226 


Railroad, single-rail, Stone's, at Centen... *33 
Railroad, Southern Pacific iate 


Ratllroad station, an English. 
BRallroad, ten-inch gauge, Massachusetts..105 
Ralilroad through the Sahara, preliminary a 


for » 58 
Railroad time-tables, how arranged.. 339 


Rallroad track sweeper, (imstead’s... 
Rallroad travel, summer, discomforts of .241 
Railroads and locomotives, American, an inter- 
esting history of from 1826 up to the present, by 
F. C. Smith... . 1s 9.03 . *371 
Rallroads, gravity, of N. Y., L. E., and W. R.R. 
Co is9 
Railroads of the U. 8., Jan. 1, 1876 
Ralilroads of the world, lengths of, by Dr. G. 
Stuermer . 
Railroads, street, new steam car for *422 
Rails and tires, diminution of friction between, 
by D. McDowell. *11 
Rails, Bessemer stee 
Holland ‘ ; 
Rails, curious wear of.... 
Rails, expansion of 
Ralls, jackscrew fo 
Rails, machine for 
Ralls, steel, and Besseme 
by C. B. Holland é . 
Ralls, steel and iron, comparative wear of 
w oes 


1, manufacture of, by C. B. 
, *1 


r raising 
straightening 
r steel, manufacture of, 
*1 24 
o 


2 
3 


Ballway uccident, remarkable, on the Chi 
and Northwestern Railroad....... * 
Railway accident, remarkable, near Ashtabula, 
Ohio . ... €5T 


Railway apparatus, electric............%#315 
Railway appliances at Philadelphia Ex.....125 
Railway appliances, French..... #176 
Railway, Atlantic and Pacific....... 432 
Railway axle-boxes, improved e117 


Railway axies, breakage of, data concernin 
by W.Thamm..... $XS: 
Railway axles, friction of, experiments on.191 
Railway brake (see Brake). 
Rallway, cable, at Gieasbach, ree 
.) 





Railway, Canada Pacific ..... 1,30 

Railway car axle, Miltimore's #277 
Railway car axies, tests of *113 
Railway car, compressed air é *18 


way car construct’n, past and present..203 
Railway car couplings, English. A very com- 
wrehensive paper, containing descriptions and 
illustrations of all the leading types of car coup. 


lers used in English railway practice... 2 
Rallway car derrick, Vorug's............ 125 
Railway car, dynamometric, French ......#369 
Railway car, run by accumulators.... *408 
Rallway car, refrigerating ... aati £ *89 
Railway car, refrigerating, Winant’s 18 
Rallway car, spring-propellied, Leveaux's..#47 


Railway car, spring-propelled, Steel and Aus- 
ten’s. , nee ‘3 “46 
Railway car springs at the Centennial. 
Rallway car, street, steam, brunner’s 
Railway car, street, Muir's ..... 


30 
#22 
; *38 
Railway car-wheels, chilled cast-iron, parneres 






making he ‘ : : 
Railway car-wheels, toreign, at the Centen, 29 
Railway car wheels, improved, Paige's... *1 
Railway cars, steel............. My: *38 
Rallway cars, costs of 204 


Railway cars, freight, Eng. anc 


i American. 
BRallway cars, freight, of N. Y.C. R.R x 


Hallway cars, iron sis Wen Seebtets are 
Rallway cars, safety device for, Root’s... *9 
BRallway construction, a novelty in; the Dar- 

jeeling tramway ae 302 
Railway crane, locomotive, Dubs’ e84 


Railway line, new, between New York and 
Canada 


Railway, Denver and Rio Grande .. #281 
Railway depot, Union, Cincinnati.......%306 
Railway, electric, at Brighton : 409 
Rallway, electric, run by accumulators... #342 
Railway, electric, at Paris, Siemens’ *306 
Railway, Egyptian, armored train on.....%351 
Railway, electric, Ayrton and Perry’s....%335 
Railway, electric, Binko................. 352 
Railway, electric, coal mine “#378 
Railway, electric, Edison's 336 
Raliway, clectric, Kew we *382 
Railway, clectric, Portrush, Lreland, by Dr. Ed- 

ward Hopkinson 206 388 
Rallway, electric, Siemens’... #242 
Railway, electric, at Zankeroda Mines.....%#417 


Rallway, electric, Siemens-Halske, near Ber- 
%Y 


lin.... vases .. #292 
Rallway, clevated, Berlin, by Wm. Bird..*#338 
Raltlway, elevated, in 1836 é 25 
Rallway, clevated, in New York, what it does 

for street architecture : 139 
Railway, endless rail, Ader’s.. *211 


Rallway, field, for rapid construction in war- 
time, by J. B. Fell, CLE. : ‘ 55 

Railway gauge, changing a, by A. Mordecai, 
C.E. An interesting account of the change, in 
less than a day, of 224% miles of track from a 
broad to a narrow gauge on the N, Y., Penn.,, 
and Ohio KR.R see 


Railway, inclined, Cincinnati ...-- 8180 
Railway in China, first, opening of... *45 
Railway, Madrid and Corunna,.... *409 
Railway mail-bag catcher, French ...%58 
Railway, marine, new. #200 


Railway, new, across American continent... 127 
Railway, new, up Mt. Vesuvius, General de- 
scription, with map show ing route, mountain and 


surrounding country, and with illustrations of 
the cars employed . 35, #236 
Railway, Northern, of France, Paris terminus 
of, with figures showing elevation, plan, and full 
details of construction ate 
Railway or ship canal? Remarks of Capt. Eads 
before the House ommittee....... .. ......221 
Ratiway passengers, rights of at stations.262 
Rallway, Philadeiphia and Long Branch, by C. 
8. D'Invilliers, C.E os eesecnee 
Railway, pneumatic, projected, London...#84 
Railway, rack, locomotive for Jb. tie *#70 
Railway resistance, dyuagraph experim’ts.11 
Railway resistances, investigations on in Eng- 
land 34 
Railway, Khenish, the Bettrop Cut of the Duis. 
burg and Quackenbruek Section ... ¥276 
Rallway, ship, Eads’, for the Isthmus. *%405 
Railway, ship, Eads’, terms of the Mexican con- 
cession oan 4 270 
Railway, ship, Tehuantepec, by Capt. J. B. 
Eads . : 
Railway, ship, Tehuantepec, proposed, by Chas, 
W. Zaremba. ; 273 
Railway sigual, explosive, Aird’s *%13 
Railway signal-wire compensator, Lyle’s.¥286 
Railway signals, audible, Brown's. ot 


Railway signals, electric, German *361 
Railway signals, electrical, Siemens and 

Halske's. : : ... 65 
Railway, single rail, for South Africa....#141 
Railway, single rail, Lartigue’s ... #420 
Railway, single rail, impr'd car for, James’.#44 
Railway sleepers, iron, Greave's, Griffin's, and 

Livesey’s . hae ots 
Railway sicepers, iron, Webb's oan #269 
Balilway sieepers of toughened glass, by C, 

Wood, C.E *%207 


Railway, specifications for. An important en- 
gineering paper, being a full copy of a recent, 
carefully drawn contract made by a construction 
company for building a certain portion of a new 


railway ‘ 402 
Railway speeds, English 282 
Railway speeds, high, by W. B. Le Van 240 


Railway, St. Gothard, rolling stock of, oy R. 


Abt ° 5 
Railway station, mode of lifting as practiced in 

England ‘ 105 
Railway station, passenger, at Washington, 

D.C “#71 
Railway station roofs, Handyside & Co.’s..#58 
Rallway stations, new, Melbourne.... #425 
Railway, street, the Edge system of... *220 
Railway, suspension, Stevenson's #183 


Railway swing bridge, Hull and Barnsley’s sys- 
tem ‘ . #429 
Railway system, modern; how train schedules 
are arranged and time tables made.. 
Railway ties and sleepers, iron, by Charles 
Wood , 125 
Railway ties impregnated with chemicals, rela- 
tive durability of A 
Railway time, fast; across the continent in 
three days and a half..... i ‘or 28 
Railway tires, fracture of / 58 
Railway tracks, removal of snow from, de ay | 


for owes . ‘ : 
Railway train velocimeter, teecoen 
Railway trains, apparatus to measure 4 PY 
ee ‘ / : . *372 
BRallway trains, English, average speed.. 421 
allway trains, applica. of electricity to..#345 
ilway trains, new battery lights for......417 
ilway truck, #-inch wheel. sives-s Oe 
allway tunnels, ventilation of, by Gabriel 
Jas. Morrison, C.E Rey thy 11 
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Rall way turn-table of the time of Louis XIV. 
*286 












, siphon, Thomson’s.......-..-..- %255 Bivers with h 


h banks on one side and low 
banks on the other, what is the cause? By i 


Railway, underground, London, extension of. apeed, INTE, cciktcccs cc cwscewle #92) Hepburn............---.seereeceeseeseeeee 
we _ *%53, %56 “ sunshine, Whipple’s...........-- bt ++ 4 | ss equations of strength, etc., by yer 
Rallway veloci Sheffield’s......... *%178 | and gauges, speed.........-.... OEE 2... ccntcbusedchdavess pidosbuededsels 
Railway, Vesuv os cars _' eeipapigen %235 ETN cp ale Hdirveds ds .0sscas05e #389 Boad washings as otertaieer epeeaniaere x gd 
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Screw ventilator, Pelzer’s e247 
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Screws versus paddles. . 198 | 
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tection is produced, and hints on its treatment, 
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Sea sickness, treatment of by the trance ‘state, by 
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Selenium, action of light on, by Dr. ! ‘harles 
Williams SEOGRIMBa i 5dc scree i S8ise- > 24 
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E. Waring, Jr 
Sewage, household, 
Thausing 
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Sewerage and drainage of cities, by Geo. EB. War- 
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Sex, det ‘termination of, and the mental and phy, si- | 
cal inheritance of children, by J. M. Granville, 
MD... ,sctssddesiewkieldhuincvwssssnes« 264 
Sex, dctermination of in generation, by ‘Dr. 
Mi. MAer€t.. .0<50nseateW inte es Bites vces ose D538 | 
Sex in animals, how to control......,...... 211 
Sex of children, what determines it? An interest- 
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Sirups for mineral waters and other purposes, 50 
valuable recipes for 77 
Sirups, fruit. A valuable paper by A. G. Voge- 
ler, giving practical directions for making vari- 
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ous article 293 
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uabie technical paper 80 
Sizing, short history of, by Geo. Whewell 180 
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by Prof. W. H. Flower 106 
Skew bevel wheels, by Pave. C. W. MacCord. 
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Skid, new, for raising casks, “haa sselle’s. 225 
Ski, gunning, Delaware River; detailed a scrip- 
tion, with working drawings to a scale *207 
Skin diseases, the use of certain instrume at in 
the treatment of, by G. H. Fox, M.D. 35% 
Skin diseases, topical rem¢ dies for, by John V. 
Shoemaker, M.D 21 
Skin grafting, by Dr. R. J. Levis 215 
Slag, blast furnace, Lt d treatment of..205 
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their causes and effects, by br. H. Povall. > 
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| Sleeplessness, its causes and treatment, 
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Sleigh, design for ’ 
Sleighs, novel, patterns for. “102 
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Shoe-soles, how to waterproof 164/ 
Shoe-pegs and pegging machines #1 44 
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use, by James Richardson. . 
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Signal rules, official, for vessels; lights for sea- 
going steamers; for towi ing steamers; for steam- 
ers not sea-going ; for Mississippi steamers; for 
sailing vessels; steering rules; instructions in 
full for all vessels and boats, and what the law 
requires in their management, and their equip- 
ment of lights, signals, fog horns, etc.... 6 

Signaling apparatus, electric flash, for light- 
houses, etc., Peebles’... . 

Signal apparatus, e lectric, Lartigue’s 818 | 

Signals, electrical, for railways, Siemens and 
Haiske's 

Signals, fog, experiments with. *12 

Sign «Is, railroad, descriptions of the principal 
kinds now used: Block and interlocking system; 
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Slik manufacture, American: an interesting re- 
view of the present state and future outlook of 
the industry at ee at 
Silk, new solvent for. 68 
Silk reel, improved.. _.*¥346 
Silks and cashmeres, how to clean and | how to 
dye with resists - ..218 
| Silk-worm culture, by J. Griffitt...... 
Silkworm culture in America, why ithas always 
failed..... ; 242 
Silo and ensilage, practical tests and results in 
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Silos, how to construct. 
| Silver alloys with embrittling metals, experi- 
ments on, by A. E. Outerbridge, Jr....... 185 
Silver and gold extraction, (See Gold. ) 
Silver and gold waste, hints on saving.... 
Silver bath,how to ascertain the strength of. +4 
Silver bath. an unalterable 
Silver bromide and chloride, different modinea- 
tions of. 
Silver chloride, how to convert into the ae 
lic state.... 
Silver, how to: dissolve 
Silver, how to*°recover from ¥ waste ge 
sion plates or pa ‘, by J. Pike : 
Silver mill, by 88s, A valuable practica 
paper, giv ing descri riptions and details of the best 
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S., for the reduction of silver ores.. 
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excellent practical treatise, giving in condensed 
form simple and plain directions, which will en- 
able any person to set slide valves quickly and 
correctly *% 
Slope stakes, new method of setting, by Paul 
McCombs, C.E. *369 


Slotting and drilling machines, Lowe ry *16 
Slotting machine, vertical, improved ¥310 
Smalipox. / r by Dr. Oscar C, De Wolf, 


giving the met = employed very succe ssfully 
during the last four years to prevent the spread 
of emsalipox | in the city of Chicago 28 


Smallpox, how to prevent spread of... 316 
Smith, B. Leigh. Brief biographical sketch, with 

DT id inénesa50d90soeeiindbens *%356 
Smoke, apparatus for washing *223 


Smoke burning furnaces; description and par- 
ticulars of the trials and performances of the 
Walker, Fisher, Eureka, Price, and mureey fur- 
naces, with much valuable information, y Joe 


W. Hill, CE 13 
Smoke consumer, Peyton’s.. *217 
Smoke, economical *washing of 315 
Smoke from steam boilers, prevention of...%#33 


eee Brevemees, | locomotive, Reimberr’s.% 61 
Snake bite, ammonia in, by Dr. T. A. Elder. 92 
Snake bite, rapid cure of by 357 
Snake, lignifie d, from Brazi 45, EE 
Snake poison, nature and action on 119 
Snelus, George James, the me tallurgist, bio- 
graphical sketch and portrait of. 2 
Snow crystals, method of soprodacing the | 
forms of artificially, by J. Dogiel 
Snow plows and novel devices for re moving 
snow from railroad tracks % 
Soap and its manufacture from ‘a consumer's 
point of view. 308, 325, 550, 360 
Soap making machinery, Beyer Fréres .*%25 
Soap, manufacture of in small quantities ‘without 
boiling, by W. J. Menzies 258 
Soaps, Tulling. potash, by W. 259 
Soaps, how to analyze 9 287) 
as ie hy manufacturers’, and their production, by 
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J. Menzies..... 
Soda acetate, manufacture of.. 234 
Soda, artificial production of, by M. Frémy..146 


improvements that have been 


introduced into the Leblanc process. . .. #214 
| Soda, manufact. of by ammonia process....*265 | 
| Soda salts, manufacture of 264 | 


Soda sulphate; full desc ription of the Har- | 


greaves and Kobinson direct process, by Jno. Har- | 
greaves... 27 
Soda sulphate ; a new mechanical furnace and a 
continuous system of manufacturing, by James 
Mactear . 
Sodium and other alkaline me tals, manufacture 
of by electrolysis... .. *40 
Sodium, carbonate, manufacture of by the | 
direct treatment of the chloride with trimethyl. | 
amine . 326) 
Sodium, manufacture of, new process, Thomp- | 
son's. 245 


Sodium, tartrate, effervescing, pre ‘paration of, by 
Henry t. Hayhurst. 2 
Sodium sulphate, production of 254 

Solar energy, conservation of, by Dr. C. W. Sie- 
mens *329 

Solar nerator, ‘an ap plic ation of........%357 

Solar Treat, dynamic measurement and utiliza- 
tion of... . *%7 

Solar regulator, Corneloup’s *%414 

Solder for silver, recipe for 82 


Soldering apparatus; descriptions one illus- 
trations of the most approved kinds *%187 


Soldering iron, gas-heated. *%258 
Soldering iron, } s, Vangel’s #236 
Soldering, method of, without “the use of. an 
iron. . 863 
Soldering, practical directions for, with descrip- 
tions ring, pract of the tools necessary, and re- 


c a | for the appropriate 
M. Hopkins... 
Solenoid to demonstrate the 
magnets, Von Beetz’s 
Solids, solubility of in gases, by J. B. Hannay and 
James Hogarth 225 
Somnambulism and catalepsy, hysterical, in- 
duced, by pest, pent. oF a aoe? 
and induction valance, y eo. M. 
Sonometer y OO. ai 
*%184 


solders and fluxes, by 
.*2 


constitution of 
*%421 


Hopkins. . 

Sonometry by elec trical | indue tion.. 

Solids, flow of, by L. 5. Ware; 
some of the experiments ns “rformed by M. Tresca 
to demonstrate the little known fact that solids 
are possessed of fluidity under certain circum- 
stamees; with apyesnen s to account for the BS 
nomena observe: 

Sound, production of by radiant energy. An in- 
teresting paper by Alexander Graham Bell, de- 
scribing the researches of himself and Mr. Tainter 
on the action of radiant energy upon various 
solids, liquids, and gases; and their expe riments 
upon substitutes for selenium in electrical re- 
ceivers, upon the measurement of the sonorous 
— produced by different substances, and 

~~ - nature of the rays that iy ie 


77 | 


: description of 


Soundine-apparatus, dee ~ .*39 
Sounding-apparatus, Thibaudi #43 
Sounding-instruments, selt- natoat® “, Tom. 
son's ‘ 
Sounding-lead, Lecoentre's 
Sound waves, \antern for exhibiting... 
Soup for infants, Liebig's, reci 
Space, temperature of, and its bearings on terres- 
trial physics, by James Croll ...-. 
in animals; curious facts regarding the 
attempts of oc of the lower — to ac- 





quire human speech...... ; 7 
Speech-recorder, ciectrical, Gentilli ... 293 
Specific gravity scales, Par ish’s...... 12.44 
Specific gravity of ~—— how to find .*216 
Specimen cup, deep- .¥398 
Spectacle lenses and the ir mountings | and fs 
ano ee : i“ Saas 

pectac colored, and their uses. os 
Spectacies, os, ..¥139 
Spectrometer, Kutherford's. *#177 


Spectroscope and blowpipe for mineralc 
Jall’s 
Spectroscope, me ~asuring apparatus for.. “#122 
Spectroscopy, by Dr. L. Ciamician..........30 
Spectroscepes, how used in solar work... #217 
Spectrum analysis, a new method of, by William 
Crookes .804 
Spectrum sensitiveness of printing processes, 
and on a new form of silver bs ht ed process, S44 





Capt. W. De W Abney, R.E., F. 
Spec la, glass, new method of grinding by Pred. 
K. Thomson *141 


Speculum fora thirty-se ven-inch reflector, how 
made, by G. Calver 214 
Speed ‘Indicator for ships, De Normanville.¥96 


Speed indicator for trains, A pa s..%64 
Speed indicator, Harding and Willis’. #107 
Speed indicator, magnetic, einercial B.....0.. 4856 
Speed indicator, Napier’s *215 
Speed indicator, new, Moss’. : *6 
Speed indicator, Hearscn’s.... ’ -¥294 
Speed indicators, improved, Weir's. “6 


pe k 
Speed indicator, (See also Ve locimeter), 

Speed recorder and indicator, Theiler’s....#92 
Speed recorder, Wythe’s and Richardson's, ¥200 
Speed regulator for steam and hydraulic mo- 


tors, Betis —_ a. og RP ae s 

Spence metal, a new metallic compound 
ene ilie Cole, a... . ‘22d 
1. mene and its applications, by "A. M. 
fay os *62 
Spherometer, for measuring curvatures of 
enses +... #200 
Sphy gmograph for recording variations in the 
pulse *184 


Sphygmograph, ne w, an instrument adapted 
asa sphygmograph, sphygometer, cardiograph, 
cardiometer, etc. ‘ 

Spider, red, how to destroy. 196, #388 

Spiders, specimens of, how to mount... 

Spiegeleisen microscopic examination of * 
A. Martens : *%165. #172 74 

Spine, curvature of, treatment of, by ©, Mite 
man, M.D 

Spine, rotary-lateral curvature of and its a 


ment, by Prof. Lewis A. Sayre 
Spinal curvature; bip-joint disease ; club- 
foot, by Dr. L. A. Sayre 1 


Spinal ‘diseases and curv ature, suggest ions 2 
1 





the treatment of, by E. H. Coover, M.D 2 
Spin ag frame, improved ; "x214 
Spinning trame, revolving ring, Harris’... * 362 
Spinning frames, stop-motion for, new. ..*# 207 
Spinning frames, stopping mec hanism for.% 337 
Spinning machine, continuous, Bywater.% 33 
Spinning machine for wool, Munzinge r’s.% 336 
Spinning machines, sliver ruide for. 170 
Spinning machinery, Northrop’s.. x263 
Spinning, preve ntion of double roller he and 

foul piecings in : , *207 
Spinning, ring, impleme nts for ~ *x234 
Spinning, ring, improvements in..........%2138 
Spinning, ring, improvem'ts in, Tatham. X220 
Spinning, ring, Loeffel’s improvement in..#219 

— Augenstein’s, Weaver's, and 

ice’s ... #200 
Spirits, distilled, apparatus for aging. *12 
Spiritualism; abstract of a paper by Dr. W, 


Carpenter. . 
Splint, cable, Dr. ¢ 

ment of fractures. : 
Splint, new, for fore-arm and hand, by Dr. % 

RTE > wc.0n0 ces 00 00 poser 0en000200ehees ; 

Splints, pape rT, how made, by Dr. Spe are.. 

Splints, plaster of Paris for fractures, by 
Jno, Croft... 

Spontaneous combustion, | Yy Charies W. y in- 
cent. A valuable and interesting paper.. 

Spessagqoee Generation, abstract of a pa 
xy Prot. Tyndall 

Spottisw oode, William. Biographical ‘sketch 
with portrait.... nakabe 149, #388 

Spring motor. (See Motor). 

Springs, spiral, how to make, by Joshua Rose, 
with figures of easily made tools, and full practi- 
cal directions for working, inc luding har opts 
and tempering. . 26 

Springs, unde rground, how to trace, by ‘Daniel 


tamee. : 
Sprinkler, automatic, Parmelee’s. x363 


. F. Stiliman’s, for the BS 
“33 
m3 


or 


0 | Spur-wheels, the limiting number of teeth tor: 


| anew method of determining the least number 

of teeth that can be assigned to a whee! when the 

diameter, pitch, and arc of revess of the one that 

is to engage with it are given; by oe. . We 

MacCord. pa badnchade sauannaiddade #370 

| Square, carpenter's, how to use...... 8h, *89 

Square root, method of eceeicsiien to. 423 

epee, Menelaus’, an improvement on, Oye J. 
jiead 


Squeezing machine for puddle rs’ bails. . 3a 
Stadiometer, peosraphic, Beilomayce’s....%#38 
Stage scenvry, how painted and SS isa one 280 
Stains and grease-spots. A valuable paper, giv- 
| ing directions for cleansing all kinds of fabrics 
| from any stain whatever. —* 158 
Stairs, cast iron, design for... *60 
Stairs, valuable bints on construction of.... .248 
Staircase in Jacobean style x53 
Staircase, twin, elevator, and light-shafts *28 
Stamping mill, rotating, Fisher's. . *260 
Stemps, iorging, Longworth’s... : “86 
Stamps, hand, rubber, how to make 83 
Stamps, ore, pneumatic, Scholls.. Sa . 67 
Standard time.. ‘ .... ¥428 
Stand-pipe at the Calumet Mine. .... .*371 
Rane ipe for Bloomingion, I1., Waterwe orks, 
by H. f B. Birkinbine. ’ *11 
Starch and the transformations induced wy, or- 
ganic and other acids, by F. Salomon, wii? 
Starch apparatus, Angele’s.... 415 
Starch, apparatus for boiling....... $900 
Starch-making apparatus, an easily con- 
structed, for farmers *313 


Starch, manufacture of at Maguex-le-Gabion, 
France. Full description, with figures showin 
arrangement of plant. . *40 

Stars; an interesting account of the results that 
have been obtained from a close study of the 
solar system in recent years, by Prof. ryt 
Sharpless 

Stars, proper motions of, by Prof. R. Grant is 

Stars, temporary and variable, origin of, by Prot. 
Bickerton, 

Stars, the sc -intillation of ar 
nomena 


1d meteore ological a pee - 


Statuary, bronze, Titania. S400 
Statuary in sheet metal..... *%407 
Statuary, Postal Union, Hanover *329 
Statue, Germania, in the Niederwald.. #412 
Statue, La Architectura, Montev erde’s,...*#363 
Statue, new, La Tuffolina...... -..- #181 
Statue of Charlemagne, by Roc het. .. #1389 
Statue of Columbus me new, seaees. Thy Sire #367 
Statue of Denis Papin....... & + 
Statue . CRUE, dns dcakias tn ddbarece cess oa x22 

—-, of Hermes, Praxiteles’, Schafer's wey 
Statue vot FORD OF BNGs... 6esvsisees<neves -- #256 
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Statue of “ Liberty,” Bartholdi’s. An account of | Steam engines, liquid fuel ted experiments..238 


the progress of the work of construction..¥#318 | 
Statue cf Lorelei, Cauer’s .%433 
Statue of Luther at Eisleben, ‘with an account of 
festivities on inaugurating it. .%414 


Statue of Professor Faraday, in the Hall of oe Steam engines of ship City of Rome. 


Royal Institution 


Statue of William Harvey at Folkestone... Site 
Statue, “The African,” Cavon’s........... 52 | 
$téam and air, superheater for...... e238 


Steam and water joints, how to make, ‘by 3 


Kose. A vaiuabic practical paper........ 
Steamboat, Fulton's first, with plans reduced 

from the inventor's or iginal drawings... .. Sei? 
Steamboat Grand Republic, new ira 121, 
Steamboat, iron, Pilgrim, engines of ..... RB. 19 
Steamboat, lake, Swiss...... %395 | 


Stoambeat Mary Powell, detailed dese ription of | 
her machinery, and an account of her perform- | 
ance, by Chie -f Engineer SRRPHTES, U mene | 


Nav3 y 188 
Steamboat Silva Americano.................%94 
Steamboat, the first................- = 261 
Steam bollers (see Boilers). 

Steam cock, Sailler's.................++.--00 %425 
Steam, compensatory system of generat: 

Cowan's .... bt 
Steam condensation, memoranda on. 127 
Steam condenser, Preston's. %41 | 


Steam eylinder, \osses in. experiments on. 327 


noe istribution without eccentrics, De La- 
dT Ci dctinata nan ell Seven (ase0 0009s Wee f0RR 

Steam dredger for port of Colon, new > 31) 
Steam, dynamical power of.................-. 203 


Steam engine and boiler for navy cutters..*+32 
Steam engine and boiler, portable, Shapley. '¥31) 
Steam engine, twin-screw, Wilson’s..... ...%68 
Steam engine and boiler, vertical Shanks’... ..#87 | 
Steam engine and boiler, vertical, Turner's. ts 
Steam engine and clay mill Jackson’s........*70 
Steam engine and fire pump combined, Shand, 
Mason, and Co.’s.. *%40 


Steam engine and vacuum pump, combined, 
Gieason’s..... liad *3 
Steam engine, automatic cut-off, Ide’s.....%424 
Steam engine, beam, 100 b. p., W ‘indsor’s. #178 
Steam engine, bellows, Keilley’s......... 12 


Steam engine, box, improved, Outridge’s. si 14 
Steam engine, cannon, man, and the insect con- 
sidered as mechanital motors........ 41 
Steam engine, compound beam, Borsig’s...*344 
Steam engine, compound, Brotherhood’s..+138 
Steam engine, compound, Corliss, English. 
Steam engine, condensing, and novel valve fe ar, 

ia te ei Sinan chierianin aie .%146 
Steam engine, c “onde nsing, 100 h. p %131 
Steam engine, comp'd, Farcot’s. .%366, *388 
Steam engine, comp'd, plow ing. Fowier’s..*368 
Steam engine, comp'd, for yachts, Copley..*341 
Steam engine, compound, Galloway’s.. 305 
Steam engine, comp’d horizontal, Sulzer’s. hs + 4 


Steam engine, compound, Kingdon’s....... #2420 

Steam engine, compound, portable, Marshall, 
Sons, and Co.’s..... .%265 
Steam engine, compound, small, of ‘the Macdon- 
nel PN Se FE SR OL PRES SESS, %233 
Steam engine, « -o1npound, theory ‘of........¥204 
Steam engine, Corliss, 1000 h. p.... #286 
Steam engine for twin- screw propellers, W hit- 
a a ae ee *9 
Steam engine for unde rground hauling, Stevens’. | 
%149 | 

Steam engine frame, new, Finney’s... ........ *6 


Steam engine, Hampson, Whitehill, and Co..*26 
Steam cnyine, high speed, Ridcalgh’s i ieatiied 397 
Steam engine, horizontai, a method of com-| 
pounding ...... #121 | 
Steam engine, horizontai, Belgian...... *%260 
Steam engine, horizontal, improved........ #248 | 
Steam engine, horse-power of, to estimate...253 | 
Steam engine, horizontal, Bertram’s.........*93 
Steam engine, improvements made in during the 
last half century, by J. Bourne 7) 
Steam engine, a very interesting history ‘of the 
rise of and oy i up to the time of Joe 


Watt, by ©. M. Perc ; Vinewadees ban 3 
Steam oagina, light, for balloons. #286 
Steam engine, marine, Vile’s é -. +2 200 | 
Steam engine, Messenger and Co. "g, ...¥116) 
Steam engine, multi-cylinder, Billings’ ....-*22 
Steam engine, new, ORGY 6055's odovesece *177 


Steam engine, non-piston age of, by Wm. Mann. 
Historical notes on antique and modern inven- 
tions, or meen: ote engines for raising water | 


by steam without the use of a piston...... #115 | 
Steam engine of the Vera Cruz........... #55 | 
Steam engine, origin of _.¥382 


Steam engine, oscillating, Fournier & Co.’s.¥184 
Steam engine, osc - aed smail, for actuating a 
pump, Lemonnier’s........ ee 
Steam engine, Outridge saab tages “274 
Steam engine, paddle, for light draught steam- 
boats, Wilson and Co.'s... 
Steam engine, Pittler and Elze’s. .. 
Steam engine, portable, and novel valve gear, 
Armitage and Ruston’s..............-. .....- 9 | 
Steam engine, propeller. novel, by Prof. C. W. 
SEL 35.6 os oad Be an vncodw penesadwesenueae 415 
Steam engine, reve rsing gear for, West’s.. #136 | 





Steam engine, Robertson’s................... *78 | 
Steam engine, rolling mill, Corliss. . --» SSS 
Steam engine, rotary, Comber's......... , 11) 
Steam enyine, rotary, Hodson’s............ #267 | 
Steam engine, rotary, Pinchbeck’s... ene BOT | 


Steam engine, rotary, Titus’.................. #19 
Steam engine, semi- portable, Fowler's. .... *%131 
Steam enyine, single-ac ting, how to make a sim. | 
ple form of costing five dollars............. *4 
Steam engine, spherical, Heenan and Co,’s.%#403 | 
Steam engine, straw and coal burning, meee 
Steam engine, 8 h.p., portable, Wallis and 
Stevens’ ........ we 4 
Steam engine, three-cylinder, Willan’s. 
Steam engine, 3-cylinder, Brotherwood’ ‘S.. "a5 
Steam engine, traction, 8 h. p., improv ed..*161 
Steam engine, traction, McLaren's ........ bt ee 
Steam engine, traction, Fowler's... 
Steam engine, traction, Marshall’ s.. 
Steam engine, traction. Robey’s..... 
Steam engine, traction, 8 h. p.. for ‘common | 


180 | 
#56, *71 


roads Mbkvenghiedsnvsesies 
Steam engine, ‘twin, for wire rope ‘feed works, 
RPE Me ee pty. Semap *%403 
Steam engine, vertical, and expansion eer 
NT ct on 5 dene cah co cc temtadn areas 
Steam cagike. vertioai, with reversing gone, 7 
uM, Abs «in dueidied dehis elms apenbenee 116 
Steam engine, Wigzell and Halsey’s.. ... “ae 
Steam engine, 4-cylinder, Abraham’s......%+422 
Steam engine, 6h. p., Farcot’s......... .%421 
Steam engine, 40 h. ‘Pry Bustan, Proc tor, and 
Co.'s ..*1380 
Steam engine, Wh. p.. . Watte’s.. .*83 


Steam engine, 500 h. p., compound, Sellers’.#128 
Steam engines and boilers for high pressures, 
EET ouch 3 cadehds guns tweneds tidehe + coten * 
Steam engines and boilers of the steamer ines of 

the Isles .... *92 
Steam engines as compared with gas......... 368 
Steam engines, coal consumed by per noses. 


OE Ee Ms evens breed, ac)sanncpe sienna 
Steam engines, compound, disconnecting. for a 
EE oads Oh nit sua e ds wale bilan .%239 
Steam engines, compound, “dise onnecting, for 
driving twin screws. % 
Steam engines, c ompound, economy of, b ai 
Parker 
Steam engines, compound three »-cylinder, of ip 
Orient. ... 204 
Steam engines, compound, with Ashworth's Meee a 
able expansion gear..................-c6.-.008 *% 
Steam engines, Corliss, at the Centennia).. 
Steam: engines, early, at the Loan Exhib...#45 
Steam engines, economy of fuel in, results of ex- 
riments on in England...................... 
ma engines for small boats.............. #158 
engines, to~pedo boat, Normand’s... #261 
Steam engines, permpouter. non-condensing, pro- 
portions of, by M. W. Wheeler 34 





*6 Steamship< of the nav yy most economical speed 


| Steel, Bessemer, 


Steam engines in the Uni States about the 

year 1801, notes on, by F. Graff..........- .. %45 
Steam engines, marine, Pom. 
Steam engines of H.M.S. Nelson........ 





Steam engines of ship Hudson.,.............-- *61 
Steam engines, revolving cylinder, various sys- 
OE ty OE RS aap rege aE ¥211 


Steam ——-. single acting, simple and come | 


I: I acing vedins svcns 04se4o<nes onenne 
Steam cngines of ship La France. . 


Steam engines of steamer Loudoun C ‘astle. ..*79 


%325, ¥327 | 


%64 Steel, cracks in, and annealing ia al * 
%237 Steel, deposition of on copper, solution for. . 207 
''%248 Steel, ferro-manganese, manufacture of, by + 


ppa 
rick, Mil- | Steel, how to anneal in boiling water...... Ee Bsa } 
*%88 | 








A r by Alfred Dav S| Strawberries, winter, suggestion for 105 

‘Steel eotuneeiiinies paper by Al i » Winter, suggestion for....... 

, 7 ents at the Strawbe beds, year renewal of. etihkarislling 197 
on the steel compressing arrangements a rry F os 


debbt>.- 44th 7 
Barrow WOrkS........--+.se+-eeee8s $35 | ance of ships’ by ao ‘A paper treat. 


ing of the prince ples which govern the behavior 
of a fluid, with special reference to the resist- 


Br. GOUtser. .......000cecsseccceservacesvessccene —— of ti By » #4, *5, my 
d, jidation of, by A. Davis....202 reams, small, utilization of.... .......... 

stecn? ne The egy toonpertens, theoretical con- | Street, George Edmund, the architect. Bloeraph. 

siderations connected with, by C. Roberts... 7 ical sketch and portrait. kehes o¢nsphees 48 318, *323 


t kinds, simple method Stretching machine, cloth, improved...*401 
an mn oy po Sin ean = ony “~ yee | Stretching machine for ribbons and tapes. *389 
Steel, heated, apparatus for testing......... #332 | —— a bowsiees girders, determination ot, by 
eut. le 


* > ime 
g-pn~,y eh ‘prema ereced Steel, how to harden and temper, by Jos! S| ee ss, transverse, in bars of wood, spam and 
Steam engines, traction... """"%229 Rose. A valuable paper.......... 95, 103, 108 steel, experiments on, by Wm. A. Norton.....1 
Steam engines, vertical, Bietrix’s........... %404 Steel ingots, successful rolling of, with’ their | Strikes, a way of preventing, by J. Parton..196 

own initial heat by John Gjers.,............ *360 | Strychnine poisoning, treatment of with chloral 


Steam engines, vertical, Turner’s.. ..%111 | 


hydrate, apomorphia, and electricity, by C. M. 


Steam ejector, Nagel and maomp' Wiss weseaee ih 4 Steel and iron, preservation of, Barff and Bog | | Worthingten Ma: ad 
Steam, escaping, temperature of. 22.- MUDD | PTOCOSSES........--- eee cerns eeeeereceeceseeees ey ee RY ee 4 
Steam fire engine, angitsh.. ere snaencen 537 1 | Steel, its manufacture and working, constitution, | ya ge, rence ee 
Steam fire engine, French.............-- --- %364 > qualities, tempering, etc., by D. Cherpee 34 | Suction and | ag ae r., Muencke’s. 10 
Steama fire engine, Gould’s.................--. #27 NE SS eS Sugar and co , physio. ogical action of..... 322 
Steam, gas, and air engine, Simon’ "ee hes %168 Steel, magnetization and demagnetization br, 3 at Sugar, beet, — Daix’s. 8. ween : yi 2 
Steam; generation of, and the thermodynamic | Prof. Mayer...........--.++..++s0-seeeeeeeees | Sugar beet in France and Germany, by Joba 
probiems involved, by W. Anderson......... 420 Steel, manufacture of, by the Bessemer me ‘Ne. SIG « <-anccvcncerctbingsiergnsete be pieibe eee 86 


Steam generator, Herreshoff............. *169 
Steam ,.overnor, (see Governor). 
| Steam hammer, (see Hammer). 

Steam hammers, Thwaites’. “= 
Steam, how it increases its own heat......... 


%411 | Steam in water. A theory to account for the od 


mense force and disastrous effects of boiler ex- 
SL. ccdcadcaceusaudmebmeses ae 

Steam launch, (see Launch). 

Steam iaunch, very fast: description of a small, 
high speed propalter launch designed to carry | 
eight or ten persons; with perspective view, ele- | 
vational section, and plan..............-...+- *81 


Steam power, rpene S of to road a Steel, tempered, molecular rigidity of, -— indi- | Sugar ma 


tion, centenary of, by M. Macfie...... 
Steam power, cost of, by C. E. Emery........ 429 
Steam power, economic, by W. B. Le Van.. 
Steam pressure regulator, D’Arsonval’s. . 
Steam quieter; apparatus to deaden the sound 

ES RE es *%196 
Steam shut-off automatic, Hughes’........ x89 
Steam sioops, American, machinery of....%57 
Steam, superheated, economy of for saturated 

NN RI 37% 
Steam, superheating, Carvalho’s system.. 
Steam trolly, Cooke's *63 


Steamer Albatross, U. 8. Fish ¢ ~ emanaed *408 
Steamer, arctic, Eira, sinking let *35 
Steamer, arctic, Jeannette, loss of.. 
Steamer ‘Austral, remarkable sinking of... ¥372 | 
Steamer, catamaran, new.................. #225 | 
Steamer, hydraulic-reaction, Maginot and Pi- | 
I 138i nainhivdeutisataeebeeausas saeiewel %415 
Steamer Inflexible, British, armament of.. 
Steamer, ironclad, Inde; vendenci ia, Brazil..%1 17 | 
Steamer, ironclad, Intlexible, British...... #14 
Steamer, ironclad, Italia. . & 
Steamer, ironclad, Ric helieu, destruction. 4270: 
Steamer La Normandie, engines of......... *4 
Steamer, light draught, stern-wheel or R108 
4 


Steamer Lord of the Isles.. -oeeee OZ, HOG 
Steamer Manhattan, cy lindroid.....°...... #21 
Steamer Montana, stern-wheel............... 172 


Steamer, new, for the Mexican National Con- 
struction Company, > anaes of.. ...28 

Steamer, new, Invicta. 

Steamer, new, propelled. by ‘water jets, 'Fleisen- 
SINCE. +s-aceb beach Gorcedi Rabtanewodelivakhave is esse ate *308 


| 
| Steel, manufacture of by the Larkin process. 67 | 
- Cae oe *manufacture ; elimination of phosphorus in | 


.360 Stee tem pering furnaces, Armstrong’s.. 13 | 
‘¥277 Steel, treatment of for the construction of ord- | 


¥339 | Steel, strength of, influence of su 


*8 | Steel, varying condition of carbon in, and its in- 


. Steering gear, steam, nee and Co. ‘is | 


mens Martin processes, removal of ona, in, 


| Sugar beet remrmengg’ a plea for its extension in 
MISO. J. CRIB. ou 0's 0s nes atvicies sepepisew en scs« 


| tine United States, y Ernest F. Gennert....166 

Sugar, beet-root, and beet roots, by E. L. Cull. A 
process of sugar extraction for farmers..... 

= Bessemer converter, by Sidney G. Thomas, Sugar-cane mills, improvements in..... %156 


@ 
=> 


F. Cs , and Percy C, Gilchrist, F.C.5.......... 1 — from beet-root, strontia process of extract- 
Steel manufacture, the basic, Gephosphorizing | iMG .........-.-s-ecerecccecceccecseseserscssces 
process in, by Jacob Reese...............00e 5 suear from corn, manufacture of, Hirsch rO- 
Steel, nitrogen in, by A. H. Allen............. 200 | RRR ST DR, GRAS PtP set apres 59 
Steel, on the hardening, tempering, and anneal- | Sugar from maize and sorghum............... 265 
ing of. A valuable paper....... . .. 221, 222 Sugar, grape, and glucose, process of manutfac- 
Steel, recent progress in the manufacture and SS SRR re gtateeeeeesseeeeeecseeeees 9 
applications of, by Prof. A. K. Huntington.298 | Sugar, how made in Cuba..................... 270 


king. Anaccount of the experiments 

ot Prof. Collier in manufacturing sugar from 

sorghum, showing the practicability of making 

the latter one of the best paying crops of the 

SIIED...:35 peidaienteittall bien kel god day wteaaa 214 
nance and other purposes, by Sir W. G. Arm- | Sugar, malt, preparation and use of in vee a8 
PS pretense prensa NS 355! by W.G. Valentine.............. 23 

Steel, Sheffield, process of cmmrretta sen" by | Sugar manufacture, app. for, Mackenzie.. 3 b62 
Prof. WW, Mi. WHMRERG: ..55.00500s0sgcssseacnse > Sugar, manufacture of from maize, by Rk. H. 


cated by the induction balance, by Prof. D. E. 
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simple telephone; with five working drawings, 
and view showing line in practical operation ; 
with full instructions how to make the magnets. 
size, and arrangement of wire, etc . e144 
Telephonie indicator of the torsion and re- 
volving speed of machine axles, by C. Resio.343 
Telephony, long distance, and Bennett's trans- 
lators *373 
Tele-photography, method of, and apparatus 
for sending pictures by telegraph % 9 
Tele-photography, by Shelford Bidwell.¥290 
Telescope, catadioptric, Henry’s .%184 
Telescope, equatorial, simple, how to make, by 


KE. Lasant ‘ *%291 
Telescope, equatorial, stand, simple, how to 
make, by T. D. Simonton *78 


Telescope for amateurs, Newtonian, directions 
for making 79 


Telescope, how to make, by G. M. Hopkins. | 


Directions, accompanied with a complete set of 
working drawings to a scale, whereby any per- 
son may easily construct, at small cost, a very 


effective instrument . : %252 
Telescope, how to try and how to use, by L. 
Niesten. 364 


Telescope, modern, and what it has done for 
astronomy, by J.N. Lockyer.%107,%108,%114 


Telescope, retiecting, Bessemer’s 195 


Telescope reflectors, machine for polishing, 

Grubbs’ “44 
Telescope, small stand for, how to make. . #374 
Telescope, the most powerful in existence, by 

E. Neison, F.R.A.S ; 205 
Telescopes, cye pieces for *399 
‘Telescopes, eye pieces for, Nystrom’s %7 


Telescopes, improvements in, by 


Forster %220 
Telescopes, large, relative power of 11 
Telescopes, refracting, how constructed. %1 


Telescopic screen, for viewing sun spots, by B. 
Templar ‘ ' ‘ *141 
Telethermometers, air, Rousseau’s. -%307 
Telpherage, or the transmission of vehicles by 
electricity to a distance independently of any 


control exercised from the vehicle, by Prof. F. 
Jenkin pinaleise . 417, *420 
Temperatures, instrument for regulating, new, 
Campbell's tins nines %2 
Temperatures, low, production of..........370 
Template, multiple, Burichon’s. ae 
Template, draughting, improved 236 


Tennessee, archxological explorations in, by F. 
W. Putnam. An interesting account of the ex- 
plorations of the burial mounds of a prehistoric 
race in Tennessee; with 55 engravings.*+169 

%170, #171, #172, #179 


Tension, machine for testing, French *201 
Tentering machine, clip for *329 
Teredo and limnoria, improved method of Pi 

tecting timber against the ravages of 113 


Terra-cotta, adapted to modern church work. 
A paper by Edmund Sharpe, giving the results 
of the author's practical experience with the 
treatment and use of burnt fire clay, and his 
opinion as to its suitability for church work of 
the present day 

Terra-cotta and fire brick, how made, 
McLean Parker.. 


by Andrew 
...208 


Terra-cotta, how to photograph on 401 
Testing and weighing machinery, Richle’s..*32 
Testing apperatus, cement, Fairbanks’.+424 
Testing machine, Kennedy's ” #276 
Testing machine, )-ton, Williamson’s.. *302 
Testing machine, 20)-ton, Fairbank’s %425 
Tetanus, treatment of, by Dr. Ria 302 


Textile machinery, recent improvem 
Textiles, bleaching by electricity 
Textiles, designing for : 
Textiles, methods of bleaching.. 
Textiles, printing, recipes for colors 


‘ts in.¥362 
' *401 


170 
147, 153 
208 


Theaters, electric light in ..%410 
Theaters, the scenic machinery of 268 
Theodolite, mining, the first. *46 
Thermal balance, Prof. Langley’s 273 


Thermal energy, difference of, transmitted to 
the earth from different parts of the solar sur- 
faces, by J. Ericsson, with 6 figures #13 

Thermo-chemical investigation, ar 
od of, by M. M. P. Muir : 

Thermograph; new apparatus for making a 
continuous graphical record of the variations of 
temperature, by G. M. Eldridge 

.%108 


1ew meth- 
: 184 


Thermo-siphon or domestic heating apparatus, 
Gallet’s *%207 


Thermometer and hygrometer, electrical read- 


ing of at a distance, by A. W. Waters *431 
Thermometer, air, Winstanley’s. %263 
Thermometer, air, Witz’s . 247 
Thermometer, chrono, for testing mineral oils, 

Redwood's ; . ; *%12 
Thermometer, deep-sea, Miller-Casella.. #398 
Thermometer, differential, Dufour’s....*248 
Thermometer, Negretti-Zambra...... *398 
Thermometer, registering, Negretti’s +s 
Thermometer, registering, Richard’s....*379 


Thermometer scale, a very useful combination 
seale, full size, enabling an instantaneous com- 
parison of numbers on the Fahrenheit, Reaumur, 
and Centigrade thermometers ; with formule for 
converting the units of one scale into units of 
another... jute ‘ *%141 

Thermometer scales, table of equivalents..347 

Thermometers, by Dr. R. J. Mann. Descrip- 
tions of the various kinds in use 





y J. W. Urqu- | 
%2b1 


Fritsch and | 


9 | Tramway, crooveless, Edge’s sy stem of.. "33 








Thread lace, American mode of making...*34 
Thresher and horse power, Hofherr’s ..%49 
Throat diseases, vapors for inhalation in, six 

formulz for 271 


hunderstorms, by Prof.Tait. An instructive 

maper upon a little understood subject 25 
Tidal and river-water indicators, new *3 
Tidal pier, Egerton’s..... *57 
Tide-powers, improved by A. Mallory. #27 


Tides, causes of, new theory regarding, by Prof. 
Elias Schneider ‘ +8 
Tides, high, hypothetical, as agents of geological 
change, by Dr. J. 8. Newberry . 3 
Tides, influence of in len 

Dr. Ball ‘ ’ 
Timber, modern substitute for, in building..252 
Timber, pine, effect of prolonged stress upon 

strength and elasticity of, by Prof. KR. H. Thurs- 

ton 297 
Timber, preservation of. by 

W. Putnam, A.8.C.E 
Timber, protection of against the teredo.*113 
Timber, unconsidered uses of 137, 168 
Time, « glimpse through the corridors of. An 

interesting paper by Prof. R. 8. Ball, showing 
the important effect that the tides exert in modi- 
fying the rotation of the earth, and how such ro- 
tation will, at some epoch, become so slow that 
our months will consist of but a single day ..322 
Time, astronomical, instrument for marking, 
Horn's oe 


~ 


gthening the day, by 
302 


A valuable paper 





~ 
= 


Time globes, Juvet's... %257 
Time-regulator, city, Collin’s *160 
Time, standard #428 


Time, telling the, by Prof. Waldo. An interest- 
ing account of the instruments used in observa- 


tories for determining time 2 
Time, true, how taken by regular stellar obser- 

vations, by W. W. Alexander 390 
Tin can machinery, Norton's *398 
Tin, crystallization of, experiment on .. ¥262 


Tin crystals, method of manufacture and char- 
teristic reactions of ° . 249 
Tin-foil, application of to wall and woodwork 
decoration 11 


Tin, how melted on a playing card. #243 
Tin plate, how to crystallize : 313 
Tin, removal of from tin scraps, Gutensohn's pro- 

CESS . eeeesecseessess . | 14 
Tin scraps, removal of tin from by electricity, 

by N.S. Keith... inane cense waaay 44 
Tires and axles, steel for, by Benj. Baker....332 


Tires, machine for short’ng and welding.*149 
Titration, apparatus for, Stock’s. : 69 
Tobacco at the Paris Exhibition. Valuable de- 
tails of tobacco culture; how to raise a good 
burning tobacco; how to raise mild or strong to- 
bacco, as required ; statistics of culture in vari- 
ous countries of the world; particulars of snuff 
manufactures, and the manufacture and flavor- 
ing of chewing and smoking tobacco; the most 
approved processes and apparatus; manufacture 
of cigars and cigarettes; statistics of annual con- 
sumption and production 133, 136 
Tobacco drier, Chapin’s *8 
Tobacco, estimation of nicotine in ..%174 
Tobacco inebriety, by Dr. A. B. Arnold. 2904 
Tobacco, notes on, by W. K. Glover. An inter- 
esting paper, giving in a condensed form the his- 
tory and chemical composition of the plant, and 
the mode of manufacturing its leaves into cigars, 
snuff, and other commercial products 196 
Toluidines, reactions of, and method of prep- 
aration > 180 
Tongue, appearance of in disease, by Dr. J. A. 
Henning . ’ 193 
Tongue, diseases of, by Dr. J. Hutchinson..399 
Teool-grinder, Thomson, Sterne, and Co.'s..*28 
Tool-grinding machine, Mowrer’s. *%10 
Tool-holder, universal, New’s *34 
Tool-holders, Bovilie’s, for lathes, planing om 


* 


shaping machines, ete P % 
Tools, Japanese, at the Centennial Exhib *11 
Tools, laboratory, apparatus for coating... #258 
Tools of the pyramid builders *398 


Tools, the proper and improper methods of ma- 
nipulating #88 


Toothache, a pleasant remedy for 185 


| 
Transmitter, Blake's *250 
Transparencies, carbon, for the lantern... 383 
Transparencies, direct positive.............254 
Transparencies, dry plates for ..831 
| Transparencies, gelatine, for the lantern, how 
to make ov ‘ ... #288 
Transparencies, lantern, how to color. 423 


Transparencies, |antern, how to prepare,.424 

Transparencies, lantern slides, etc., how to 
mount and bind, by John Harmer 6 

Transparencies, method of producing direct 
in the camera; also for the reproduction of 
negatives (reversed or otherwise) 

Trap, waste-water, Stiff’s *¥280 


Traps, siphon and ©, relative values of ‘in 

plumbing F o2 
Trawil, how to make *269 
Trawil, improved *398 
Trawlers, steam, Redway's *%396 
Tree-feller, steam, Ransome’s....... *78 
Tree-planting as practiced in Europe.. 177 
Trees, a hill of, how to make ‘ 398 
Trees, artificial desiccation of by heat.. *%156 


Trees, cheap method of planting in waste places. 


Trees, cleansing with soap ; ..186 
Trees, dendrometer to measure height of.. #429 
Trees, directions for quickly mpreme the 
| height of without apparatus ‘ 147 
| Trees, forest, of North America, a catalogue of, 

with special reference to the geographical distri- 

bution and economic uses of...227, 228, 229, 
| 230, 231, 232, 238, 234, 233, 236 


Trees, how to make more fruitful 254 
Trees, how to plant.... ‘ 324 
Trees, how to successfully transplant ...415 
Trees, old and remarkabie, conservation of..378 
Trees, the most desirable kinds for planting in 
streets and public grounds...... 202 
Trees, timber, how to raise from seeds .806 
Trees, when to transplant ° 411 
Trevithick, Richard. Biographical sketch. 
371, 380 
Tricycle, Edinburgh ° , *8 
Tricycle, electric, Ayrton’s. #367, #420 
Tricycle, Merlin *35 
Tricycle, Strange’s *137 
Trolly, steam, Cooke's #63 


Trotting statistics. List of trotters that have won 
races in which the purses, stakes, or premiums 
aggregated $10,000 and upward q 


Troat, an easy method of breeding, by J. T. 
King 222 
Trout and trout culture, by KR. A. Koas.. i29 


Trout, how to propagate. Full instructions for 
the artificial fertilization of the eggs of the brook 
trout and for the construction and arrangement 
of hatching houses ‘ 29 

Trout ponds, how to make . 6, #246 

Treuve, Gustave, the electrician. setehie 7 

é *362 


sketch, with portrait 36 
Truck, car-wheel, forty-two inch *82 
Truck, clevator, Poirot's *%331 
Truck, freight car, 6-wheeled *426 


Truss angle-block, Howe, method of calculating 
the dimensions of, by A. C, Haverstick “oO 
ube-scraper, Rastrick’s *93 

Tube-stopper, improved, Fenenga’s “113 

Tubercle, infectiveness of, with special refer- 
ence to tubercular consumption, by Dr. William 
Pirrie. A valuable paper 9 

Tubercular disease, wheat-mea! bread as a 
means of diminishing, by M. Yates 363 


Tuberoses, how to cultivate. 208, 310 
Tubing, seamless a : have 
Tuckaho+, or Indian bread *239 


Tulles and other light fabrics, machine for dot- 








ting, Ricanet's .. #808 
T ors, histology of, by Dr. Car! Seiler 201 
T ing-forks, Koenig's, and the electric regis 

y Prof. Le R. C. Cooley - eee *98 
I, aqueduct, Washington *%427 


Tunnel, Channel, proposed, Kaynor’s plan... #24 
Tunnel, Channel, works at Sangatte. ee é 
Tunnel, Hudson River, by 8. H. Finch.... #331 
Tunnel, Hudson River. Detailed account of the 
great undertaking, with figures showing profile 
of the river bed, plan of the entire work, several 























Tornadoes, destructive forces attending, by stages of the work in progress, etec........ #227 
General W. B. Hazen 2 8321 el, Hudson River, progress of... “334 
Torpedo boat, Batum, Russian #351 | el, Hudson River; the New York works, 
Torpedo boat, Danish, new *424 progress of, illustrated with figures showing sec- 
Torpedo boat, electric, submarine, Tuck’s..400 tions of the caisson and tunnel, and details ex- 
Torpedo boat engines, Normand’s -¥261 | _hibiting the method of working... 57 
Torpedo boat, first-class, Russian *%424 | Tunnel, Hudson River 237 
Torpedo boat guns, Hotchkiss *%428 Tunnel, Mersey sind othnaiiaie i *%427 
Torpedo boat, Lightning .*79 | Tunnel, mining, Atiantic and Pacific. *35 
Torpedo boat, new, for the Argentine govern- | Tunnel, railway, between France and Engiand. 
ment * %331 | * 3386 
Torpedo boat, new, Russian %155 | Tunnel, railway, Mersey. Genera! description, 
Torpedo boat Polyphemus, British. *%255 | with plan and section and view of work in pro- 
Torpedo boat Poti, Russian *415 gress , *292 
Torpedo boat, submarine, Garrett.*218, #320 | Tunnel, rock, 7-mile, of Baltimore Waterworks. 
Torpedo boat, the Herreshoft *169 *%135 
Torpedo boats, improved, Yarrow’s. %*113 | Tunnel, Severn, mechanical appliances used in 
Torpedo boats, Russian, on the Danube..... #83 the construction of the poneens of 89 
Torpedo boats, their action and effects....%#385 | Tonnel, Spruce Creek, Pennsylvania R.R...#83 
Torpedo defense, method of. . ....¥102 el, St. Gothard #88, 227 
Torpedo experiments, by the English govern- Tunnel, St. Gothard, An interesting account of 
ment, recent %142)\ the enterprise, with a description of the interior 
Torpedo experiments, French *#87| workings ‘ 311 
Torpedo experiments, recent, in England. +120 , Funne ], St. Gothard, by D. K. Clark....B1, #12 
Torpedo -guard, improved .. #124 | Tunnel, St. Gothard, by Geo. J. Specht, C.B.154 
Torpedo ram Polyphemus.192, *291, *297 | Tunnel, St. Gothard, completion of the boring. 
| Torpedo ship Ajax, British %351 | #22 
Torpedo, spar, improved *79 | Tunnel, St. Gothard, construction of the gai 
Torpedo steamer, lightning, British *%74)/ lery, drains, ete. . : 26 
Torpedo system McEvoy’s.. *390 | Tunnel, St. Gothard, historical and statistical 
Torpedo vessel, Portuguese %246 notes on, by Consul 8. H. M. Byers.......... 354 
Torpedo vessels, Thornycroft , *79'|\T el, St. Gothard, hydraulic machinery. ..#7 
Torpedo wartare, apparatus used in.....#355 | Tunnel, St. Gothard, notes on the junction of 
Torpedoes, improved, Harvey's : #113) the two galleries, by Dr. Colladon t 


Torpedoes, improved method of s 
discharging from torpedo boats 
Torpedoes, towing and discharging from _tor- 
pedo boats ‘. > *270 
Touch, illusions of, experiment showing. .%*295 
Tourniquet, field, a new form of, by Dr. J. M. 
Hunter *%133 
Touroscope, the 
Tow and jute carding engine, new pioneeesi ie 
Towers, construction of, by Sir Charles Ander- 
: 348 
B75 
*¥398 
356 


towing and 
*%32i 


son . . ° 
Toy, mechanical, the decapitated pacha 
Toy, scientific, Greek 
Tracings, cloth, how to make 
Trades, unhealthy. 


active causes that prod 
working classes 9, 10, 18, 19, 22 
Train resistance, A paper pointing out the 
causes of the resistances that impede the move- 
ment of a railway train, and the power necessary 
to overcome them *%40 


uce 


Trains in motion, taking up of cars by #256 
Tramear, compressed air, Mekarski's *%357 
Tramear, steam, Brunner’s . %22 
Tramear system employed at Nantes *357 
Tramway car, run by accumulators, .¥408 
Tramway car, steam, new eee 422 
| Tramway, Dariceling ' 302 
Tramway engine, Beaumont's #248 
Tramway engines, condenser for #426 


0 


| Tramway, electric, at Paris, Siemens’ 06 


Thermometers, Seager ay -_ = "2208 Tramway locomotives, tireless, German. #361 
| Thermometers, boy to ciper 1° G5 | Framwayt, compressed alr” locoiiativey for 
Fe at ence 1 3h8 | Tramways, construction and operation of Uy 
ThermometrogreP hs viceendanger weet rt Tramways, electric, new system of, by Fw iY 
Boerne, Sor new, by Filipp Hess. 10 y . .. TE Francq’s fireless Ceqeunetins om. 29 
Bey cig sed sstioa ba ee | Te eae a eee een “SEBS 
Thermo aD. pte apap Tramways ‘sce also Railways, street). par 
Thrashing and finishing machine, improved | Transmiseton, clectrical, role Of the ea aes 
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Tunnel, St. Gothard, with % engravings of sex 
tions showing methods of working ... ¥225 
| Tunnel, Sutro. A lecture by Adolph Sutro, giv- 
ing an interesting déscription of the manner in 
which a four-mile tunnel] was excavated in the 
Comstock Lode . 205 
Tunnel, Thames, an interesting account of 
of constructing . 
*l under the Elbe near Hamburg... #380 
T nel, Weehawken, with profile, ete *341 
Tunneling machine, hydraulic, Crampton’s. 
#379 
| Tunnels and arches, beton %227 
| Tunnels and rock boring machinery: method of 
ng many tunnels described *109 
eis, railway, principal of the world....201 
pis, railway, ventilation of.. os il 
els, roads, bridges, and canals, by John 
1 3 


the 
” 











" TE PY 
| Tunnels, subaqueous, improved method of con- 
structing, by J. C, Trautwine, *51 


| Tunnels, submarine, Bishop's plan for, by Perry 
*20 


| KF. Nursey err ‘ 
Turbine wheel, carly history of..... 414 
Turbine wheels, at the Centen.......%#59, #61 
Turbines, application of to the dynamos of elec- 
tric railways %427 
*x380 


| Turbines for smal! industries, Bell's 
Turkeys, how to manage... oda tus 121 
Turkeys, how to raise. , 40, 227 
Turkish bath, what it is and what it does, by 
John Stainbock Wilson, M.D. Processes of the 
Turkish bath ; its physiological and therapeutic 
action; what diseases it is a —- for. 226 
Turning, art of. An _ interesting bistorical 
sketch of lathe-working, by P. N. Hasiuck..327 
Turning, boring, and grooving machines, 
Atock’s ; ... #23 
Turning, ornamental; how to make a candela- 
brum in wood and ivory, by J. H. Evans..#351 
Turning tool for clock makers RBI 
Turpentine, Chian, by Dr. Stiepowich......288 
| Turpentine from pine cones, apparatus for dis- 
tilling pbbee #216 





Tuyere, safety, Lioyd’s....... ... * 

Twilight, how to find the time of. #421 
Twisting machine, new.......... .*68 
Type machine, Hepburn’s. *%422 
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886 A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 








Typhoid fever, (see Fever). 
TKyphas ‘ever inN. Y., by Dr. E.G. Janeway.298 
Typographic machine, Alissoff’s...... 05 


0 


Uleers, cancerous, chloride of soda in, by Dr. G. 
ig MNS ¢ ni nibiigtibwind quad ctngalee o> cencenes 38 
Uleers, the treatment of with chlorate of potass., 
Ee rent 
Ultram :rine, os of, mode of testing..194 
Ultramarine y 
SOM OF, OUROT GD. «occ ccercscessessses “pe 
Um brebla-supporter, Arnold’s...... ...¥21 
Universe, chemical harmony of, by T. Sterry 
Ri ai ols dl lel ail a ace eral eeinda wa Meal 65 
Universe, visible, dimensions of, how measured, 
by Ea ers %356 
Urine, albumen and sugar in, how to test....357 
Uranus, discovery of, centenary of, by W. F. 


EN yng cS eaiiied osthsw eas owes *%303 
eee +00 
Wreometer for clinical use, Blackley’s - 77 
Wreometer, Renson’s............... ; #292 
Uroscope, pocket-case, new. ......-..........¥73 

Vv 


Vaccination, how long may its efficacy be relied 
on? by Dr. A. D. Binkerd......... LS wip wee de 
Vaccination of aniinals, by L. Pasteur..... 300 
Vaccination of sheep...................... #337 
Wacua, very high, a method of obtaining and 
measuring with a modified form of Sprengel 
pump, by Prof. Ogden N. Rood. ...¥303 


olet, processes for the prepara- | 
elie 124 


Vermicelli and macaroni machinery, Metagers. 






Vv names of, as exhibited in a list of 23,000 

to the United States............... 262 
Vv submerged, apparatus for raising. * 269 
y sunken, app. for lifting, Archer’s.*#154 


sunken, apparatus for raising, Miss 
SD Wind scisis edn dnncavweenebnes uence bananes *%44 
| Vessels, sunken, Clark and Standfield’s practical 
5 I. nna n one n. cutusantbaneeene #81 
| Vessels, sunken, method of raising, by Dr. W. 
IIR. c's | a:hdt ha sale Hie ass eens ai jp chiang sitial 280 
Vessels to resist high internal pressures, ce. 
struction of, by C. W. Siemens............. 128 
Vesuvius, a visit to, by H. D. Garrison......175 
Vesuvius, the crater of..................+: *%156 
Viaduct, Brent, on the Hounslow and Metro- 
 — Railway, London....................*409 
fiaduct, Conway, New Haven and Northamp- 
ton Railway. General description, with per- 
spective view and several figures of details. #334 
EN SS ey ae *%207 
Viaduct, Portage, on N. Y. and Erie R.R... #41 
Viaduct, Kouchat, on the Paris and Orleans 
NS ERR a shakes saaethe *91 
Viaducts, railway, Altier and Cize........%#321 
Vibration, influence of on chemical phenomena, 
apeseagns to study, Berthelot’s............. #240 
Vibrations, inaudible, effect of upon sensitive 
flames, by W. F. Barrett 81 
Vibrations, mechanical, and magnetism. An 
account of Mr. Stroh’s interesting experiments 
in comparing mechanical with magnetic phe- 
RIT. adie cnatice phi kak ¥¥ a aie deaiiel laa 0 *37 
Vibrations of a liquid-film; a simple device for 
the projecting of without a lens..............295 
Vibrations, sonorous, action of in varying the 
force of an electric current, by Prof. D. E. 


I as ince Sia Stl toe og A Tea daa eS dite RE #127 
Vibrations, sonorous, lantern for exhibiting 
TED vn s cked'sce auiecethecs weesbeuees %254 


Vignettes, how to make by means of gelatine 
SIND ics osis'kda onda tks lieedncesusddooss’ one 
Vinegar, how to clarify and purify.......... 392 
Vinegar, manufacture of by means of bacteria, 
by Emanuel Wurm. A method of manufacture 
that gives immediately and without lossa salable 
article of vinegar of excellent quantity ....247 
Vinegar, Hengstenberg syst. of making..*396 
Vino-colorimeter, for determining the color- 
RN ROGET GE WIHGG.. «00.00. 00cceeivesseccees *%177 





Vacuum apparatus, Hemptinne’s.......*327 
Vacuum, influence of on electricity, by A. M. 
Worthington................. avh dees cg 
Vacuum or blast apparatus, laboratory, — 
Vacuum, value of....... ‘ .-276 
Walve, ball, improved............... *%372 
Valve, eccentric, improved.. son neh Ca 
Vaive-gear, novel, Suizer’s ee 
Valve-gear, rotary, improved.... oe HZOT 
Valve, safety, Eaves’... aueies's *141 
Valve, safety, Fawcett’s.... baie ..%420 
Valve, safety, Klotz’s....... pauws ... %95 
Valve, safety, lock-up, Robey’s ‘ .*%129 
Valve, safety, spring, Atock’s.... : ..%54 
Valve, safety, when not safe Se 
Valve-seats, apparatus to dress....... ... #281 
Vaive, slide, expianation of the action of....%51 | 
Valve, slide, how to set. A valuable practical | 
SE Sond cba Whia Gade i vccue vos 0vsesb.veg” 
Valve, sluice, Bagshaw’s......................#93 | 
Valve, water and steam, House’s............ #99 


Valves, bydraulic and slide, for gas and other 
purposes. A comprehensive and valuable series 
of papers. +90, #91, #96, #98, 77100, +101 

Vatves, safety, Adams’ and Blake’s.......... #51 

Valves, safety, Fietcher’s, Schmid’s, and 


Wrizht's ; ob dR Ves aden cs Garvan aise : 
Valves, safety, lock-up, Wilson’s........... %235 
Valves, slide, Taylor-Weatherhogg........... #20 
Vaives, slide, circular, Webb’s............... #96 
Valves, slide, plain, friction of, by J. W. Hill. 62 
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HINTS TO CORRESPONDENTS. 


Name and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or auswers should 

give daie of paper —TS or number of question. 

uiries oot answe n reasonable time should 
ye repeated; correspondents wi'l bear in mind that 
some answers require not a little research. and, 
though we endeavor to reply to all, either by letter 
or in this devartment, each must take hie turn, 

Special Information uests on matters of 
personai rather than general interest. and requests 
for Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject. as we cannot be expected to perform 
such service without remuneration, 

Scientifie American Supplements referred | 
to may be bad at the e. ice 10 cents each. | 

Minerals seut forexamination should be distinctly 
marked or labeled, | 








(1) H. W. G. writes: 1. I have a so-called 
lightning saw, attached to a small machine, The saw 
works well in logs not larger than 1 foot 6 inches in 
diameter; by cutting larger loge, the saw will grind 
the dust into flour, and do no cutting at all. How 
would it do to file every third tooth down toa scraper, 
thus making two double teeth for loosening the dust 
and one double tooth to scrape it out? A, Probably 
your saw is too small for logs larger than 18 inches 
diameter. Every tooth should be capable of taking out 
itsown cut, Sharp, well set teeth, proper feed and 
power will make the sawcut. 2, Will there be any suc- 
cess in taking letters patent for a corn planter which 
will plant corn in square hills without squaring off or 
using the rope or wire so-called check rower? A. The 
suc ess of your corn planter depends upon its utility 
and originality and your business application, 3. What 
is the correct name for the gases known in the German 
languaze as sanerstoff. wasserstoff, stickstoff, and 
kohlenstoff? A. Sauerstoff, oxygen; waseerstoff, by- 
drogen; stickstoff, nitrogen; kohlenstoff, carbonic acid 
gas. 4. Do you know of any publication, Treatise on 
Perpetua! Motion, in the German language? A. No, 
and consider any attempt to attain perpetual motion 
as effort wasted, 


(2) M. 8. asks (1) a receipt for making 
soap that will take grease spots out of cloth. A. Pow- 
dered fuller’s earth 1 ounce; just moisten with spirits 
of turpentine, add salt of tartar 1 ounce, best potash 1 
ounce, work the whole into a paste with a little soap. 
2. A receipt fora paste or composition that wil! polish 
gold or silver, something to be put up in tin boxes? A. 
Equal parts of precipitated subcarbonate of iron and 
prepared chalk. An impalpable rouge may be prepared 
by calcinating the oxalate of iron. Take quicksilver 
with chalk half an ounce, and prepared chalk 2 ounces; 
mixthem. When used, add a small quantity of alcohol 
and rub with chamois leather. 


(3) J. A. G. writes: In using borax with 
salicylic acid to increase its solubility (equal weights of 
each), are the antiseptic or disinfecting qualities of the 
acid changed or diminished? Can you name a better 
plan’ Dissolvicg in water alone is troublesome, and 
in alcohol is expensive, A, Borax is of itself an anti- 
Septic,and therefore aids in its degree; alkalies and alka- 
line salts are said to increase the solubility of salicylic 
acid. Another method consists in dissolving 1 parts 
salicylic acid in 24 parts ammonia, and then adding 16 
paris dilute acetic acid, or just enough to produce a 
slightly acid reaction, For bee culture a solution is 
ade by dissolving one ounce of thecrystallized sa'icylic 
acidio haifa pintof French spirits; of this solution 
add one ounce to pint of soft water at 60° Fah. In cold 
Weather perform this operation ina warm room. This 
's said to be the method used by alJ German masters, 


(4) N. B. P.—In casting steel and other 
Metals, does it form any longitudinal grain the way it 
runs, so that it becomes tougher one way than the 
other? A. No. 2. If combed and pressed in one direc- 
“ou while wholly in a liquid state, will that make it 
lougiier one way than the other? A, No. Cast steel 
and cast iron are granular, not fibrous. 

(0) E. B. asks: 1, What is the difference 
between a dynamo-electric machine and a magneto ma- 
chine? a, A dynamo-electric machine furnishes a cur- 
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rent which excites its own field magnet, A magneto- | 
electric machine is provided with field maguets formed 
of permanent magnets, or with maguets excited by a 
current from another machine, 2, What would be the 
temperature of a vacuum if no heat was supplied from | 
the outside? A. We do not know by what means the 
temperature of an absolute vacuum could be deter- 
mined. The term itself precludes the idea; for to sup- 
posea state of heat or cold implies that something is 
hot orcold. 3. Would a helix, if formed of sicel wire | 
and magnetized, attract soft iron the same as copper 
wire with electricity flowing through it; and would the 
attraction be permunent in the steel helix without the 
use of electricity, that is, if the helix was first magnet- 
ized? A. A helix formed of steel wire would act like a 
copper helix, but not to the same degree. If the stcel 
is hardened, the helix may retain some magoetiem, 
but a spiral form would not give the steel any advan- 
tage over magnets of other forms. 


(6) W. F. H. writes: Ashes of forest trees 
here are chiefly carbonate lime, Is this common? Can 
you supply a few approximate analyses of common 
forest tree ashes, such as oak, fir, beech, or other? If 
our ashes are chiefly lime, and no potash to speak of, 
can we draw any conclusion as to best crop after burn- 


| ing the bush, while land is stil! toe full of stumps to 
| plowy A. The following analyses are taken from Pro- 


fessor Johnson's How Crops Grow, a standard au- 
thority on such subjects: 


Oak. Fir. Beech. 
ES nee 10°0 118 161 
DictaiukhGnnserakmekn 36 46 34 
Magnesia . 48 91 108 
Lime.... i cmcwnriieiee 5O1 564 
Phosphoric acid......... 5°5 58 53 
Sulphuric acid...... 14 23 10 
SE Giiw *Sotccenacocse OO 150 47 
I, cikibinceerces o2 O-4 01 


In each case you will notice that the lime exceeds in 
amount the other ingredients. We should therefore 
infer that your finding so much carbonate of lime per- 
fectly normal. It would hardly be safe to calculate in 
regard to (he crops, unless upon exact information. 


(7) M. R. W, asks whether there is such a 
thiag possible as keeping in solution the pulp from 
which fine paper is made, so that it might at any time 
be spread with a brush in the manner of paint, and 
then quickly barden and become paper, and adhesive? 
Or any chemical! that will dissolve paper, and hold it in 
aliquid form? A. As the mixture of paper fiber and 


| water which forms a paper pulp is entirely mechani- 


cal, we know of no way of sustaining the paper fiber 
in the water, except by means of size, water glass, or 
some similar substance. Collodion is the nearest ap- 
proach to a solution of paper that we know of. 


(8) W. H. K. asks if a battery can be made 
powerful enough to feed an incandescent lamp. If so, 
please tell ne which kind of batiery would do for that 
purpose, and how many cells of such a battery it would 
require. A. A battery may be used for supplying an 
incandescent lamp, but it is not an economical way of 
producing alight. 10 or 12 cells of plunging bichro- 
mate battery will operate a medium sized incandescent 
lamp; it will require 15 to 20 cells of Bunsen or Grove 

‘ battery to do the same thing 
| (9) N. W. writes: I claim that at the same 


| number of revolutiors per minute a 5 ton fly wheel of 
30 feet diameter would be as effectual as a 20 ton fly 


wheel 15 feet diameter, because the rim of the 30 foot | 


wheel has twice the leverage and twice the veiocity of 
the rim of the 15 feet diameter, and what is true of 
rim is true of the weight in the arms. Other engineers 


say lam wrong. What do you say? A. You are about | 


right as far as the momentum is concerned, but there 
are mechanical reasons inimical to the construction of 
large light fly wheels for the quick ranning modern en- 
gines, such as deep wheel pit, difficuity of truing, as 
well as height and floor space. The friction in air 
| would also be greater than the additional friction of 
| the smaller and heavier whee) upon its journals. 
(10) P. 8S. M. asks: What are proper speeds 
| for turning soft wood, hard wood, brass, cast iron, and 
wrought iron, and what are proper speeds for circular 
|and band saws for ordinary wood sawing? A. The 
| entting quality of woods and metals is so variable 
| that noempirical rule adapted to forms and qualities 
| can be given. A good rule is to give the work all the 
speed it will bear without injury to tools, These 
speeds may be from 500 to 1,000 feet per minute for 
soft woods, about the same for hard woods, 30 to 60 
feet per minute for brass, 10 to 30 feet per minute for 
cast and wrought iron. Much depends upon the size 
| of the cut. Large cut should be slow, while a small 
water cut may be run at a high speed. 





Speed of saws, 8inches, 4,000 to 4,500 rev. per minute. 
-“ 10 o 3.600 “ i 
7“ 18 - 2,000 “ 
“ 24 oe 1,500 
* 36 06CO** ~=—s«1,000 ™ = 


Intermediate sizes in proportion. Speed for band saws, 


2,000 to 3,000 feet per minute. 
| (11) J. R. 8. writes: We have a Worth- 
| ington pump 10x10x7, double action suction pipe 4 
inches diameter, distance from pump to river 2,900 feet, 
elevation 16 feet. We cannot find out why it does not 
work well. I think the distance is too far to fetch the 
water. My friend thinks not. Please give the cause 
| of failure. A. You do not state enough particulars as 
| to the lay of the pipe, or whether you have a foot valve. 


| ‘The pipe should be laid so that the air will naturally | 


| rise toward the pump, with a foot valve at the end of 
supply—an opening or stand pipe near the pump 
through which the whole pipe may be filled before 


taix air,they should have openings at their apices, with 
plugs that can be made air tight. The plugs to be used 
for filling the suction with water; also have a large air 
chamber near the pump. With these’ precautions we 
think you will have no difficulty. Airin a long suc 
tion is very elastic, and cushions in the clearance of the 
pump. ; | 
(12) R. D. G. writes: 1. What is the stand-| 
ard taper for steam and gas pipe thread, taps and dies, 
and number of 





starting. If there are siphons in the line that wil! re-| 


Taper of pipe threads, & inch in 1 foot in diameter; \ 
inch pipe 27 threads; 34 inch and % inch pipe 18 threads; 
% inch and 3 inch pipe 14 threads; 1 inch, 14, 144, 2 
inch pipe 114% threads; 244 inch and upward 8 threads. 
2. Whatis the best way to braze small articles & inch to 
3¢ inch diameter, outside open forge fire? Can I get 
heat enough any way from an alcohol lamp! I cannot 
get gas. A. You may braze emal! articles with a blow 
pipe and alcohol lamp, using a large wick, say 4% inch 
diameter, in a side nozzle like a tea kettle spout. This 
gives you facility for casting a downward fame upoa 


| the work, 3. Can you give me dimensions to go by to 


make a camera box for making 5 inch by 8 inch pic- 
tures, euch as the amateur outfits sold by dealers? I 
can buy a leus, and make my own box if I could get 
measurements, How can I tell the focal distance by a 
lene, to place the ground glass screen? A. You require 
a good achromatic lens or a pair to make an acceptable 
picture, Get the focal distance by casting an image of 
the window upon the wall or a card, and measure the 
focal length. Better get the lens before you make the 
box. 


(18) R. A. R. asks: 1. Does water running | 


through piping produce friction? If so, at what rate? 
A. It does; the amount of friction is governed by the 
size of the pipe and rapidity of flow, or height of bead. 
2. Can water be brought a great dixtance on the siphon 
system, say 154 miles, with afall of 30 feet, the water 
lower where it starts from than some of the intermedi- 
ate points? Willa 1 inch stream run through an inch 
and a half piping one mile with a fall of 20 feet, and no 


| intermediate points higher than where it star's from? 


Suppose,then, water can be conveyed 154 miles through 
piping on the siphon plan, when the fall is 30 feet with 
intermediate elevated points, about how many gallons 
of water would ran through per day, when the piping at 
starti:g point is 2inches for a quarter of a mile and 
14 inches for a mile? If larger piping is used at either 
starting point or stopping point, which pointis it best 
to use it at to get the largest flow of water? Or is it 
as profitable to use I4ginch altogether, instead of 2 
inch a part of the distance? 
arched siphon is lower than the source of supply, the 
flow will be forced over it naturally. Or, in other 
words, if the source of supply ie higher than any in- 
termediate ground between it and the delivery, the un- 
dulation of the pipe laid over the ground will not ma- 
terially affect the flow, although the air may have to be 
discharged at the apices where the undulation is ex- 
cessive. With 14% inch pipe the whole distance you 
will obtain a flow of 8,000 gallons in twenty-four hours, 
By putting down 2inch pipe for a quarter of a wile, 
you will increase the flow about 1,000 gallons per day, 
We do not recommend two sizes of pipe in the line, 
but if two sizes are required for special reasons, put the 
largest at the supply end. In constructing a line over 
undulating ground that is higher than the supply source, 
arrangements must be made for starting the siphonage 
by putting openings with short standpipes at the high 
points for filling. After filling, the openings must be 
capped air tight. Cocks or plugs must be used at both 
| ends while filling. Fill at the highest point, or, if you 
| have aforce pump, you may fll by pumping in the 
water at the source of supply, keeping the vents open 

until they overflow, then cap them, 


(14) T. D. writes: A large amount of 
money is wasted by manufacturers in using a blast for 
gas, We heat our soldering irons in this way, and have 
| often thought it a wasteful method. Would a row of 
small holes for small gas jets be cheaper? A. Mixed 
| gas and air, either by concentric nozzles or the Bunsen 
princ:ple, are now preferred for heating purposes. 


(15) A. M. F. asks: What horse power is 
necessary to get best results to run the screw of a 300 
ton boat of 125 feet length? A. The best result does 


' 


' 


not come especially from the power applied, but de- | 


pends upoa the lines of the boat and the form of the 
screw. A 75 horse power engine and boiler would pro- 
bably give you a good working speed of say 7to 10 
miles an hour, according to lines and load. We do not 
know of the engine you mention, and if we understand 
your other question, would suggest pure rubber, 

(16) T. D. G. asks (1) for the process of tin 
smelting. A. The metallurgy of tin is given quite 
fully in the English edition by Crookes and Rohrig of 


Bruno Kerl’s well known “ Practical Treatise on Metal- | 


” 


lurgy.”” Both the English and Continental processes 
of smelting are described, and illustrations of the fur- 
naces used are given. 2. Will patting limestone in 


water used for drinking and cooking extract any of the | 


lime, and make limestone water? A. The limestone if 
added to water will dissolve to a certain extent, and any 


free carbonic acid forming in the water wil] combine | 


with the limestone, forming the bicarbonate. 

(17) G. H. J. asks (1) the difference be- 
tween benzine, naphtha, and gasoline. A. The names 
mentioned are given to products of the distillation of 
crude petroleam coming over at different degrees of 
temperature, and consequently they vary in their spe- 
cific gravity thus: Gasoline is the lightest mentioned, 
and has a density of 95° to 80° Baume, naphtha 80° to 
65° Baume, and benzine 65° to 60° Banme 2. Where 
can I find the process of boring artesian wells described, 
and the tools used? A. The subject of artesian wells 
has been very elaborately treated in a series of articles 
contained in the ScrentTirico AMERICAN SUPPLEMENT, 
Nos. 156, 157,158, 150, and 160, 

(18) M. C. writes: Please give me a receipt 
for sticking cork to metal, as cork to the keys of musi- 
cal instruments. Do you know if a palissandre (rose- 
wood) is liable to crack in our climate? If so, what is 
| good to fill surface cracks, besides shellac? I can use 

the wax that is in use for express packages for 
cork to metal, but that will require heat, which I wish 

A. For cement use shellac dissolved in 
The condition of the rosewood must be con- 


to avoid. 
alcohol. 

sidered before a definite answer can be given. 
seasoned wood should not crack. Fillingcempos'tion 
or fillers can readily be purchased from painters or 
dealers in their supplies. These consist of whiting, 
plaster of Paris, pumice stone, and litharge with suit- 
able coloring matter selected \o match the wood, French 
yellow, asphaltum, Vandyke brown, and terra di 
sienna are the principal substances used for the color- 


A. If the apex of a local | 


Well | 
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selected ingredients are mixed. with 1 part japan, 2 of 
| boiled oil, and 8 of turpentine, and ground fine in a 
| mill, 
| (19) N. Y. K, asks: Will you please tell me 
| of seme article that will effectualiy remove the color 
| from hair? I tried peroxide of hydrogen, but it did not 
have the desired effect. A. Peroxide of hydrogen is 
undoubtedly the beet bleaching agent that can be used 
to remove the coloring matter from hair. Gaseous 
| chlorine has been used, but not with such great success 
| as the hydrogen peroxide, In fact, the oxygen is the 
bleaching agent, and whether it be obtained from the 
various chlorine compounds or from other substances, 
its effect must be the same. 2. The best article you 
| know of that will remove hair. A. Electricity is used 
to remove superfinous hair from the face, Various 
pastes made from the sulphide of the alkalies and alka- 
| line earths are likewise used. The following is a well 
known depilatory: Mix 3 parts sod'nm sulphide crys- 
tallized, 10 parts finely powdered quick lime, and 11 
parts starch. It should not be applied longer than 2 to 
4 minutes, 


(20) J. A. writes: Is there any particular 
| rule for the manufacture of triangles? In a portion of 
| this town the ringing of bells on locomotives is so fre- 
quent that the ordinary bell alarm on a Gre station does 
| not attract the attention of the people, and a triangle 
is suggested. We want a triangle conta‘ning about 
seven feet long of steel. What width and thickneds is 
best, and is thereany particular rule for the make of 
it? A. For atriangle, take a bar of good too! steel 1 
inch equare about 7 or 8 feetlong. Suspend it by a cord 
at two po‘uts, or lay it upon two pieces of rope upon 
a bench about one-third of the Iength from each end. 
Strike the bar with a mallet and ascertain the axis of 
vibration by moving the bearings in or out until a fall 
| tone is obtained, then mark the bearings and bend the 
triangle. 
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| INDEX OF INVENTIONS 


For which Letters Patent of the United 
States were Granted 


November 18, 1884, 
AND KACH BEARING THAT DATE. 


[See note at end of list about copies of these _ patents.) 
Air compressor, rotary, L. 8. Chichester....... ... 308,06] 
Alarm. See Burglar alarm. 

Aluminium, extracting the metal, W. Frisbmuth. 908,152 
Ammonia soda, apparatus for the manufacture 


of. B. D. Maguin... . opaeseoe . 908,083 
Anti-friction device, J. M. Weymouth....... .. --» SUT 
Axle box, J. White.. . cvensens obe ob 69 - 308.228 
Axle lubricator, car, W. H. Wright ....... 308,128 
Balance, proportiona!, D. L. Roberts... .... 308,198 
Barre! header, W. Hoffman.... ... Sad Shosipened we O72 
Beak horn, portable, revolving, BE. Mansfield..,... 908,084 
Bearings, automatic alarm for friction, J. O’Con- 

WEE. co ccnccsvcdveas 06 Bbewece oe cece doceneenses 308,192 
Belt fastener, M. Heffernan........... . 808 267 
Belt tightemer, J. W. BEMR....ceccccccecebde. ccccese 308.061 
Blackboard, W. H. Whittemore................. . 1B .296 
Blanks, manufacture of split, W. Garrett.... ..... 308,250 
Bolt cutter, C. W. Levaliey.... 308,267 
Book, copy, E. P. Commer..............c0.00 0s 308,141 
Book, pocket memorandum, H. T. Whipple....... BOR .295 
Boot or shoe, F. M. Hoyt................ soeeee 08,074 
Boots, machine for making felt, L. Ruel . W822 
Bootle cooler, BH. Trumall ....... .cscccccescccccrces 308,217 


Box. See Paper box. 

Brick machine, C. L. Carman 
Buckle fastener, J. F. Button 
Buffer, KR. P. Garsed 
Burglar alarm, B. 8. Barckdall 
Button, EB. F. Bosworth..........06 sessccee eeseeees 308,300 





Button fastener, J. TOWe .. 2... ccccccsesee csees 308.268 
Button fastener blank, P. H. Swoet, Jr ....... 308,107 
Button fastening. J. F. Atwood ............... 905,299 
Car coupling, G. O. 8. Conway.... ........... 308,304 
| Car coupling, W. D. Marshel...........0.66 ss.seees 908,270 
Car coupling, BE. F. O'Haver......... .. cccsceceecees 308,198 
| Car coupling, W. H. Paugh..............cse00+ 906.277 
| Car coupling, L. & G. P. Stebbins................... 308.108 
Car coupling. A. A. Stetson................ ... 508 a0 
Car coupling, T. Wood ° +e» 308,229 
Car, pilot. J. Pesafia y Pifiol ... .............008 . 8.3% 
Car starter, J. J. AMUMOMY...... 6.6000. ccesevercesees 308.232 
| Carpet stretcher, B. F. Williamson.... ............ 908,122 
| Carrier. See Trace or shaft carrier. 
Case. See Label case. Violin case. 
Cash indicator, register, and recorder, W. L. 
HRGFRS. 2.000. Sondre veéabtdtioes. piakedenwaiinihe 308,250 
| Centrifaga! machine, J.C. Poland, Jr ............. 808.326 


Chains, art of and machine for making, BE. Oury.. 908.324 








Chair, G. C. Winchester .......... ...sccssccsessees 308 226 
Chimmey cowl, M. Ludwig et al oo 308,317 
Churn, A, C. Clark. ......-.c00eceescee 308,240 
GRE, Gs Hs Bac cccccccccocnccsconveveess<cccsens 308,215 
Garme, BE Wc nc. one: coscncdsntccovesecesess 908,121 
Cigarmaker’s gauge, H. J. Watteyne.......... .... 308,115 
Clamp. See Thil! clamp. 
Cleaner. See Coal cleaner. 
Clock regulating mechanism, F. A. Lane........... 308 265 
Clover huller, F. Strobel... ............ces.00. oss» 8390 
Coal cleaner, W. H. Shepherd -> . 308,206 
Cock, cylinder, Twiggs & Porter .............0.4.. 808,368 
Coffee roasting, method of and device for, K. 8. 
Jennings sain cin esvee esteeteneses exccoees ID 
COS OVER, F CRIGGR. cccccceccccocsonsscesce tou 308,133 
| Cooler. See Bott!e cooler. 
| Cotton press packing box, J. &. Smith.............. 808,208 


Cotton, treating certain kinds of, W. H. Martin.. 308.185 
Coupling. See Car coupling. 


Crusher. See Stone crusher. 
Cultivator, M. FH. Hitchoook...........ccceccccecceee 308,071 
Cultivator, hand, J. B. Hard ........... ..-see-e.... SBI 
Cultivator shield, BE. B. Jackson.......... bsceuioos 308,166 
Cut-off valve, J. H. Man............ ebaeebsontreres 308,181 
| Cutter, See Bolt cutter. Sta'k cutter. 
| Cutting apparatus, W. H. Sharood.... —_— .. DAB 
; Damper for smoke consuming furnac F. 
} Whitehead mipoubQeteceruaansh Subdene® vedds BOR, 
| Desk, A. Cutler... cee . WR 
| Door hanger, ‘VY. Barry........ Pheer 4 . 908,125 
Doors, stay roller for s'iding, BE. Laass ......... . 08,177 
| Drawers, Weishampel & Towles................... 908,221 
| Drawers, dust cover for, A. J. Hamilton ...... 208156 
| Drier. See Fruit drier. Grain drier. 
Drier, F. Brotherhood.............-.. Aor, 


Drill. See Grain drill. 


threads of different sized pipes? A.| ing. After the proper shade has been determined, the ' giectric cable support or hanger, A. 8. Weaver .. 908,700 
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Electric circuits, apparatas for breaking, J. L. Poultice, A. Elberson... ... .... ip. eaneeen enagan’ $08,248 | 
TOI 55: dancipe sci ob bab etltaciassetaseideves Press. See Printing press. 
Electric machine, dynamo, 8. H. Short ....... . ... 808,207 | Press for dishing neliow articles, J. Robertson..., 308,098 | 
Elevator. See Hay elevator. Water elevator, Printing press, T. Forkmall........ se.sse0 ceecceses 308,150 | 
Fabrics, etc., machine for stretching and winding Propelling vessels, L. C. Thorp.... .......+... es. + +. 805,109 | 
on woven, Lodge & Oldroyd................ «.... 908,081 | Protector. See Vine and fruit tree protector. 
Faucet, lock, Howard & Locke............ oe Pulp in pulp engines, stirring, G. F. Harian....... 808,255 
Faucet. seif-ciosing, T. McHugh ‘ Railway chair, Bryant & Hopkins................... 808,04 
Feed water heater and clarifier, J. Mahony........ 308,180 | Railway, elevated, T. P. Chandler, Jr ...... oe + 908,059 | 
Ferric oxide and sulphurous acid from ferric sul- Railway gate. automatic, H. C. Reynolds.......... 308,196 
phate, making. T. Terrell........... .cssscessess 908.289 | Railway signaling apparatus, electric, B. Kron- 
Filter and cooler, combined, J. Carter, ............. 908,058 biegel-Collenbusel.. ............6-. cee ceeceeees 308.316 
Firearm, breech-loading, W. 8. Teall.......... .-.+. 308,216 | Railway switch, dynamo-electric, M. Marshall.... 308,269 
Firearm lock, R. M. De Belleval....... ........... 908 241 | Railway switch lock, P. L. Pettengill.............. 808,278 
Fire escape, {t. T. Linnenbrink.... ............ ..+» 808.179 | Railway track clearer and flanger, M. Ellis ....... 308,067 
Fire escape, H. Rense> bheevnhes . 908,279 | Rattan scraping and splitting machine, Clinton & 
Fire escape, cable, J.J. Oros...........ceesseeees ~~. 38,333 SEE Saabs 060ee-ccscoce concedee csbtduutnesey + +»- 308,139 
Fire kindler, 8, W. Connelly.. .. 908,140 | Refrigerator, D. H. Spicer............ 
Fire kindler.C Leduc..................- 908,178 , Refrigerator wagon, J. A. Frey. . | 
fianging machine, A. Wilbur ‘oe - 908,207 | Revolver. J. M. Mardin ..........-cccccccccccccecs +» 808,183 | 
Flooring, ete, manufacturing parquets for, ea Revolver, double-acting, J.T. Aldrich............. 308,231 
INN Son 5 on eats ugsagaknaanseed ean ootdulunn 308,313 | Revolving table, W. L. Fleming..................... 908,245 | 
Flooring, wood, D. J. Marston................ ak ‘alee 308,184 | Roller. See Shade roller. 
Fork. See Hay fork. Roller mill. O. A. BYtMs..........sccsccsesscccecsees 908,131 
frame. See Grindstone frame. Ropes or cords, device for attaching loops to, A. 
Fruit drier, J. Bachelder........-.......ss0e i ++ $08,087 | MecDonald.............-+. sdeacs sobvcekh caddy Ge 
Fruit jar, N. W. Krouse....... .... eereccecce e-ereee 908,174 | Rotary engine, P. B. A. Ganot.. iiapheayee ate. baeinne 308,249 


Fruit picker, Hi. W. Folsom... + 908.148 | Rubber compositions, manufacture of, J. J. C. 
Fuel and oe the same, artificial, Ww. Grifsth.. 308,154 i ntcighandily ca06sinee 





Furnace, A. Hopkins. ...........+00. «+ bedvobinescoes 308,073 | Rubber, devu'canizing and restoring caine, 
Gauge. See Cugarmeher’s means. { ee EE! ~~ Soccdbece odbces co 
Game apparatus, J. A. Fitagerald................0.. 908.147 | Sails, reefing, T. Fearon ........... 
Gangway for ferryboats, supplemental, Cc. W. Sash fastener, I. N. Buck........... 

Be indiices 660%. seadadsenatebmanes pcaenevners «+++» 908,308 | Sawmi!! feed mechanism, J. Cook 
Garment supporter, C. H. Yarington............... 308,230 | Saw teeth, device for setting and jointing, D. 
Gas making machine, W. H. Hutchins.............. 308,314 Bice 0 <x conesberewcecs: conceopecevedssevedniie 







208,276 | Sawing machine, band, P. Miller... 
| Seale, W. R. Morse... 


Gas, manufacturing illuminating, H. M. Paine.... 
Gate. See Railway gute. 


























Gate, Bi Gi Mossi caps dos vcwcccctcccces oveses +++» 908,274 | Scale, E. R. Puffer ......... eoscvccessoecose 
Gene: ator. See Hot air generator. Screw, J. Frearson... . ........0+.4. 
Gigging machine, J. Woelfel...........cese.--seeee $08,227 | Screwdriver, J. Frearson 
Grain and fertilizers, apparatus for distributing, Sewing machine covers, hinge plate. for, W. 
ides MINK: Di vache cekiAsuatne. onwsernivewnstiead . 908,271 RID iia dicttintetesiidccncicnnsovee.: Ks 208,264 
Grain binder cord holder, C. Colahan............... 308,062 | Sewing macbine shuttles, bobbin for, W. Koch.. 308,078 
Grain drier, A. S. Tompkins et al............ 2.002. 908 291 | Sewing machine tuck fulder, W. Matthews ....... 808,819 
Grain drill, W. W. & F. M. Mullen... .............. 308,090 ieee Ca, S. BR oo cesccs ccc ecsanenscccesoesess 808,124 
Grain drill, A. Runstetler............... ..- --e.. 908,327 | Sharpening machine knives, device for, R. O 
Grain transferring apparatus, BF. 8. Richards...... 308,095 | ES De CT, i EP i Si PISTON rile 308,092 
Grinding mill, roller. C. T. Hanna..... ............. 908,254 | Shawl strap, T. Brooke... .......0c00 ceccececesevecs 308,052 
Grindstone frame, L. McDermott... .............++ 908,086 | Sheet meta! vessels, collar for, J. F. Ross.......... 308.281 
Hame, J. J. Kelly........ Fils tintcseanttee- ined 308,262 | Ship’s drag, F. Stanke........ cosceee Neawhb ices ) 
Hame strap, D. W. Emmoms........ 0 .. csese-seeses $08,068 | Shirt, 8. A. Fishel 
Ee ea, bis ho ckde nendacdsconscoostecevese 308.075 | Shovel. See Mining shovel. 
Harrow and seeder, combined, J. 8. Corbin........ 908,305 | Shutter fastener, I. Brooke..............+- seseees 308,128 
Harvester and husker, corn, E. W. Quincy ........ 308,094 | Shutter worker, H. Camus 
Hat brim edges, machine for trimming, J. Nutt.. 308,191 | Shutter worker, M. H. Peterson...........0...- «++ 908,194 
Hay elevator, B. ODOIM .........cccceeceeeceesscveee 308,275 | Skate, roller. F. B. Mueller......... teersseeee eevee 308.089 
Hay fork, horse, P. Werum ..........c0.-++ sees «+s 908,204 | Skid, freight car, J. L. Rowe .................. «+. 308,200 
Heat. circulating pipe for the transmission of, B. Smeiting nickel and cobalt ores, A. Krupp........ 808,175 
DEG, os tiindbekinesevapprcosunnde pictbituhaedas 908,197 | Snap hook, G. A. Washburn...... hekemaneess +-.-. 908,219 
Heater. See Feed water heater. Soap, pyrethrum, J. Zacherl, Jr................++-- 308,172 
Hee! trimming ma chine, J. H. Busell......... +--+» 808,056 Spikes and machine therefor, manufacture of, 
Holdback, carriage. $. A. Prescott............ 308,093 AIOE Since cdcicbecbetecvedt Meicssas .6csctucedé 308,251 
Holder. See Ticket holder. Spikes, die for and method of making, H. Greer.. 308,252 
Hook. See Snap hook, Spindle bolster, G. Jaquith.................... seeeee 308,167 
Hoop fastener, W. D. Richardson......... seveeess++ 908.280 Square, try, W. B. Edwards................ . 
Horse leg brace, H. D. Ward...........+s05 «++ s-eee 808 114 | Sta’k cutter, G. W. & G. A. Davis 
Horseshoe, BE. BR. Marshall......... ......<++-00+ ++» 908,085 | Stamp, hand, J. P. Eliacott.. ............... 
Hose tube, W. 1. Teter........cc0c.sssseccccsccccecs 208,331 | | Geen. ST. G. WOOD. .ccocecrccesoce-socccesccesmes 
Hot air generator, G. 8. Sperry.... ..........- — 308,288 | Stone. art or process of and composition for mak- 
Hutier. See Clover huller. ing artificial, J. H. Trickey.. ccceesccesses SOB IN 
Indieator. See Cash indicator. | Stone crusher, T. A. Blake................ 308,234 to 308,236 
Ink and paint mill, L. P. Clawson.... ........++++.. 908,188 | Stone, treating nataral and artificial, J. L. Kess- 
Inkstand, M. Herzberg..........-..+++---seeeees ae PET x) Whe ebEeMbadlans wocdteda sxpnigeace envscicim 
Imkstand, J. S. ROSS.......c0ceesccceeeecccs ceeeees - 308,100 | Stool, piano, H. W. Hadley....... ...... 
Jar. See Fruit jar. | Stopper in washbow!ls, sinks, and bathtubs, M. F. 
Label case. draggist’s, B. Kelth........ .......0++.  . ee OS eeeitroee ee 
ees TE B. WEG cca 59 000085ocdsectcossccnccds 308,334 | Stove and furnace grate, T. Kruse 
Lamps, machine for shaving conductors for elec- Stove, heating, A. J. Weiss....... 
Set FD 5. BORGER a. cee iccscccdprcesccccessesovcece Stovepipe thimble, A. J. Martin 
Lasting jack, M. O’Falien eve tahedins Stove, steam generating, B. E. Sperry........ manne 308,210 
Lasting tool, H. Brossel..............--++++ Stoves and grates, construction of domestic, H. 
Leather stretcher, R. 8. Jennings Thompson.. on eovcce vetecvorecser tes enese GOMOD 
Leather stretching machine, R. 8. Jennings...... 308,170 | Strap. See See. strap. “Shawl strap. 
Lens, ophthaimoscopic test, C. A. Buck/in...... .. 308,302 | Straw stacking machine, C. BE. Merrifield.......... 808,088 
Leck. See Trunk lock. Vehicle seat lock. Sucker rod, BR. H. Black... ..........cce.cccooe « «+++» 908,238 
Lecomotive, T. . Chandler, Jr......2.--+-eseeee ++» 908,080 | Supporter. See Garment supporter. 
Loom shuttle, J. MA@ee.......1.-escecesceeccsreereee 908,318 | syringe attachment. C. 11. Butlin............ ...... 908,288 


Leom stopping mechanism, M. A. Furbush et al.. 908,311 | Table. See Revolving table. 
Lebricator. See Axle lubricator. Tapping gas and water fittings, machine for, E. J. 





SN ON os oi cccccduscneseneuins 4 oor see 908,127 SI ac sti cekhoendgs: in Sevceves piNdestecetecios 308.182 
Lubricator. Hodges & MeCoy......06---+.-+0-0ee0 ++» 308,258 | Telephone, J. N. McIntire 

Maguey mill, E. 8. Barreiras .............66 sssoees 908.049 | Telephone and time system, combined, R. W. 

Muil bag fastener, C. \V. Jefferson... ........ oreeee 508,168 DS iedieecich inde Rskitveruvenscd inal 10 
Manure spreading machine, W. H. Crandall....... 908,064 | Telephone exchange system, J. P. Freeman...... 
Mattress frames, construction of spring, E. Hos- Telephone exchanges, multiple switchboard for, 


By EE sascticnecs eccaves moweseodboces oes 
Telephone system, C. A. Jackson. 
Telephonic instrument support, Tregurtha & 

Loring .. 


Measure, grain, J. W. Moyers. . 
Measure, tape, F. M. Slagie.. 
Medical compound, A. Bevier.. 
























Mica sheet, composite, J. L. Rorison.. pepesenthesedies 908.199 | Tetrahydro- parechinanisol, production of. Zz. HL 
Middlings purifier, C.G. Rollins........ ........-+. 308,099 IR citetiaines siasimathepiited 
Mill. See Grinding mill. Ink and paint mill. Thermostat, A. W. Tubbs........ 

Maguey mill. Roller mill. Thermostat, Wilder & Clark.... 
Mi) burr, L. P. & C. Teed............c200 -ceenee +--+ 908.108 | Thill clamp. H. K. Forbis........ pees 
Mining shovel, power, G. D. Whitcomb...........+ 308,118 | Thrasher and separator, combined, J. Davis...... 808,065 
Miter machine, Stilly & Lowery...-.-.- -.-+++s0---. 908,213 | Thrashing machine cylinder teeth, blank for 
Mitering machine, P. Cashin..........-...c0+0s-e00e 308,134 forming, J. Christian...... devctibieedin wnkduned «+. 3B. 
Moulding, W. Gardner...... te «++ » 308,312 | Thrashing tooth. J. Christian............ 2... 
Motion, device for converting, M. P. Buffum.. — 308,129 | Ticket holder, J. H. Stewart....... 
Motor for light machinery, W. Vogel ...... ...... 908,218 | Tobacco granulating machine, M. 
Musical instrument, mechanical, P. Ehrlich....... 308,242 | Tongue support, J. W. Schwarzel 
Nails and spikes, making. H. Greer. . Trace or shaft carrier, M. B. Carey................ ; 
Nose bag, O. C. Hayward.........---... Track crossing apparatus, H. Aiken....... ......... 
Nut lock, S. A. LG cose. ccc cccctcrecscerencene wee Trees, device for felling, P. Miller.... 
Oil meal, process of and apparatus for cooking. J. Trunk lock, E. T. Starr........... Sedhiiives 
i & eee 28.112 | Tube. See Hose tube. 
Package, liquid containing, J. M. Stimpson........ 908,105 | Valve gear, A..B. Landis........ “ae 
Packing. cupped leather piston, A. Campbell... ... 908,239 | Vehicie seat, J. Walton ........ PRO et PS 908,118 
Packing, piston, W. Heston... .........2. ++ ss 308,158 | Vehicle seet lock, A. E. Steel....... spocecsenacetes MEERA 
Paint for ships bottoms, drydocks, etc., composi- Vehicle. two-wheeled, L. 8. Clark.................+ 308,137 

thom, J. HL. DIS... 1.0. eee cece cence ccnweceeneee Vehicle, two-wheeled, J. Howell.. Jadendecsmunl ae 
Painter’s sizing. fresco. H. De Rossul .. . ......+-. Vehicle wheel, C. B. Tower..... ...... 22. 62.4... 
Painting on glass. decorative, E. J. Irlande. Vessel and app for cutting ch 1 
Papier box, EB. B. MUMBON........-. cesses coeseee vee NOD, cian” odech cide codibvdiessd 
Paper feeding device, A. Sedgwick ..........+. «+» 908,285 | Vessel for dispensing fluids, P. Hartmann ........ 308.070 
Paper feeding machine, G. White Vine and fruit tree protector, E. D. Hill.... ....... 
Paper folding bi J.B. & Violin case, I! JKleineick........ ........see000+ ‘. 
Pawi, G. Roberts Warming pan, J. Barton ............ ....00-.+6. ones 
Peg wood sharpener. Ww a. Seott . Watch mainspring winder, A. F. Robbins . ...... 908.096 
Pegging machine, H. Schiirhuber ......... a he +» 08,208 | Watch spring holder, C. A. Morgan et al............ 908,320 
Pen. stylographic, L. B. Dunlap . Water elevator, Lobb & Strader.................... 308,080 
Piano action, J. Rudolf....... ’ Wheel, J. I. Hoke................ 





Picker. See Fruit picker. 
Pipe casing, J. F. & J. F. Wood 
Plone, rabbet, J. A. Traut 


Windmii!, C. 8. Sellers 


TRADE MARKS. 





Plow. M. Satterlee .. ............6. ennai siiteiecind Biscuits, J. Beatty & Co.. 
Plow jointer, O. W. Finegg...........0..scceeceeeess 8.335 | Biscuits, Johnston Bros 
Plow standard, J. R. Bampson................e0c0 +» 98,202 | Biankets, W. Ayres & Sons................ cescce0e ++ 11,675 











Pout driver, F. M. Bwers...... tereevecece: sereseavees 808,310 | Carpet warp, Mount Ida Manufacturing Company, 11,686 


| Clock case. 8S. B. Jerome ........ 












Cigars, Fitzpatrick & Draper....... ose 

Cough and croup sirup, N. K. Mansfield - 

Cough sirup, J. M. Sparks...........6.5- «s+. canmipene tl 
Crackers, milk, G. YOUNG........066 seeeseeeeeee a 11,697 
Flour, wheat, P. H. Copiand....... ennetess«abs esses» 11,678 


Hume tugs, Underwood Hame Tug Company...... 11,698 
{nhaling vapors and compounds for use therewith, 


apparatus for, C. B. Harness......... > = aasves COT 
Liver compound, D. W. Curry..............+++ eeseee 11,679 
Medical compound forthe cure of skin diseases 

and purification of the blood, J. F. Pool.. . 11,689 
Medicines, certain specified, Hop Pil Manufactur- 

fing COURPORY. ...60.2 0. scccccccsccvscccccesccoers +» 11,683 
Medicine for purifying the blood, patent, R. J. 

MIEN . p nsennces>dnennunenseswbessodnens deus ae 





Panniers or bustles. Alaska Down Company........ eral 

Poisonous compound for destroying anima!s and 
insects, Weeks & Potter..........006 cevreeeee ne bi 

R dies for rh tism, A. H. Warner..... 694 











Ribbons, velvet, Giron Freres............. 11,682 

| Sirop minera! sulfureux, F. Renard.............. .. . 11,690 

Steam boilers, Rice, Whitacre & Co........... ss... 11.696 

\"Tobacco. plug, Pfingst, Doerhoefer & Co........... 11.688, 

Tobacco, plug chewing, R. A. Patterson & Co...... 11,687 

Tobacco, smoking and chewing, C. W. Alien.11,673, 11,674 

Yeast, compressed, Fleischmann & Co..... soeeseees 11,681 
DESIGNS. 

Air compressor frame, C. Beseler ............ Soesene 

Carpet, H. Horam.... .........+se00- Seve 

Carpet, C. W. Swapp ........... 

Clock case, A. O. Jennings ....... oeee 





Coffin handle, T. 8. Powers 
Costume, lady’s, M. Kavanagh...... ..-.ceseecseeess 15.561 
Costume, lady's, J. Q. Reed ‘ 

Costume, lady’s, 8. J. Shiels....... 
Costume, miss’s, M. Kavanagh................+00. - 5.500 







Drip pan, C. Woehrle. .......... cee seecoscee. 15,570 
Handkerchief. H. B. Wilson.. eres «+» 15,569 
Hatchet, W. 8. Skinner ...... orreccecgcceee -» 15,567 
Lamp globe, J. J. Kittel............. evanaesees . 15,566 
Pipe mouthpiece, M. Dittenhoefer........ 15,552 
‘Type ornaments, H. Ihlenburg ........... Re 
Type, printing, H. Ihlenburg.......  ......... 15,556, 15,557 





A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and dete 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost. as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going hst, at a cost of $40 each. For full instruction- 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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Inside Page. each insertion - - « 75 cents a line. 
Back Page, each insertion « « « $1.00 a line. 
(About eight words to 4 line.) 
pap ly ag may head advertisements at the same rate 
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publication office as early 
as Thursday m morning to apwcar in newt tsoue. 











WILLIAMSPORT 
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RAILWAY AND STEAM FITTERS’ SUPPLIES. 
Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN 8S. URQUHART, 46 Cortlandt St., N. Y. 


Ba pd and MARRIAGE. 
secrets, revelations and 
disorverios for or for married or single, 
healt 160 pose anait on ‘or only 
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A PRACTICAL SUCCESS, 
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Thousands in satisfactory every- 


test by (would be) Eastern skeptics. | 
Econom —e shown by reasonable prices | 
and pe’ ect performance. Send for 

our “ Catalogue No. 

_ WAN Duzes 4 ve | TreT, ‘Cincinnati, |, 0 


6 its tee) LIN EN] "99 Reversible Collars & Cuffs. 


Rubens, Angelo, Ra 
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and cuffs have no 
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eversible Collar Co., Factory, Cambridge, Mass. 









AYR Co. 
SATAY fo. ¥ 
SOLE AGENTS UNITED STATES. 
J. A. PAY & CO.,7~, 
(Cincinnati, Ohio, U. 8. A.) 
| Exclusive Agents and Importers for the United States, 


| of the 
CELEBRATED 





PERIN BAND SAW BLADES, 


Warranted superior to all others in quality. finish, 
guitgrenits of temper, and general =a ility. 
Perin Saw outwears three ordinary sa 


De Your 
rinting Press (“ors 

Printing! 
Card & Label Press $3. er sizes $5 to $75. 
For old or young. Everything easy, print- 
ed directions. >end 2 stamps for Catalogue 
of Presses, Type, Curds, eve. to the factory, 
KELSEY & CO., Meriden, Coun: 

















ALL SIZES. 


BORING 


TURNING 
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swing. 





EMPIRE OF BRAZIL. 


PROPOSALS 
FOR THE ILLUMINATION OF THECITY 
OF RIO DE JANEIRO RY GAS. 

By order of the Imperial Government it is made public 
tha by gas for the illumination of the city of Kio de 
ganezo a pee: received up to 3 P. M. of Fe 
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| LT Ay fs ek. cifications and general condi- 
tone x 4 be furnished a application at the same places. 


ashington, November 1 
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What's Trumps # 


Prices for single 
Indicators, sent 
by mail, 15 cts., 
-and $1.00. 


GEO, W. HYATT, 


112 Nassau St., 
NEW YORK CITY. 
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A NEW IDEA! 
On receipt of 
$1.00 will send 
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on Whist by Wm, 
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Catalogue free. Gun Works, Pittsburgh, Pa, 
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RUBBER BACK SQUARE PACKING. |R 


BEST IN 
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
of the packing which. when in use. is in contact with the Piston Rod. 
keeps the part b against the rod with sufficient pressure to be steam-tight, and yet 
s Packing is made in lengths of about 20 feet, and of all sizes from 1 to 2 inches square. 


YORK BELTING & PACKING CO., 


THE WORLD. 








“A CURIOUS AUTOGRAPH, 


** At another time I saw on a 
desk a scrap of paper that had 
on it a comical likeness or image 
of a human skeleton in minia- 
ture—a profile view of the skull, 
the ribs, and the other bones, 
even to the foot. I wondered 
who the senatorial artist was, 
and in handling the paper I 
chanced to turn it another way. 
And what do you think it was? 
It was n’t meant for a skeleton, 
after all. It was nothing else 
than a very hasty autograph 
of Senator %, 

Read Zhe Recollections of @ 
Boy-Page in the U. S. Senate, 
in the December number of ST. 
NICHOLAS, if you cannot make 
out the autograph; the article 
will interest old and young. 
This is the Christmas issue, 
containing contributions from 
Whittier, Trowbridge, Stock- 
ton, Boyesen, Mary Mapes 
Dodge, Miss Alcott, and others, 
It costs but 25 cents and makes 
a superb present for a child. All dealers 
sellit. Now is a good time to subscribe 
($3.00 a year) through dealers or the 
— The Century Co. New-York. 








i MON Ey 
senhene FOR A COPY OF OUR 
before - ~# your Christmas Pre- 
sents. ether for young or old, 
meg be i 80 sure to please as a hand- 

book, and our catalogue places 
an ja "most endless variety ‘totore you 


he regular We if a yi hae 
below t We will send a co ma: 
FREE to any Siaeeee Mile ert & LA iRLAT - 


305 Washington 8t., opp. “ Old South,” Boston, 


AMERICAN 


Electrical Exhibition 


TO BE HELD IN 


Mass. Charitable Mech. Ass'n Bldg., 


HUNTINGTON AVE., BOSTON, MASS. 
TO OPEN 


Monday Dec. 1, 1884. 


Saturday, Jan’y 3, 1886. 
SPECIAL NOVELTIES MAY STILL OBTAIN SPACE. 


FREE! (FREE! 


To introduce our New and y= Books at once, we make the 
following liberal offer for the Holidays: The person teling us Ey] 
longest verse in the Bible before Jan. Ist, will saree Bes 
Manes Cased Lady’s Watch worth 00. if the 
sire, 








an one correct anewer the second will rec eive a Sol 
Stem Win Gentleman’s Watch worth 
the third a Key w oy Sliver Watch, Each pereee 
with their ai for postage, for which 
they wir receive Valuable and d Popuia r Books as follows: 
anual of Etiquette, for ladies and Geatlemen, © guide to polite- 
new and breeding, ening the rules of modern ‘Siquette for all 
occasions, 2, The Stan a eine for ladies and gentlemen. 
A complete guide to cor ving plain directions for the 
composition of letters aowks ev th inaamerahl forms and ex 
amp. 8, Winter Evening large collection of Acting 
Cuarades, Tablean Games, es, dec, ot social gatherings, pri- 
evenings at oy tae illustrated. 4, Diategees, 
Recitations and Readin @ large and choice collection for schoo! 
exhibitions — public and private entertainments. 5, Parlor Magic 
and Chemical Experiments, a book which tells how to perform hun- 
dreds of — a in magic and instructive experiments with 
simple agents. 6, Sixteen Complete Stories, by popular authors, em- 
bracing love, humorous and detective stories, Kang of society life, of 
adventure, of railway life, etc., all very interesting. 7, Fancy Work 
for Home A: ment, an ‘entirely new work upon this subj ject, con 
taining easy and practical instructions for making fancy baskets, wall 
pe pl brackets, needle work, embroidery, etc., etc., protansty and 
yillustrated, Cut this out and name Oe ae 
G@. BABCOCK & CO,, aT eS 


tind s 





You need the Best Family, Religious, and | 


eekly Newspape 
THE INDEPENDENT, New York. 
The Pell Mall Gazette, of London, says it is “One of the 
ablest weeklies in existence.” 


$3 per vear ; $5 for two years. 
“TRIAL TRIP? 30 nome nce wre d card for Free 





THE INDEPENDENT, 3 Nie York City. 
















Nos. 3 ot & 1S PARK ROW ° NEW YORK. 

jae S. CHERVER, Dep'y Y Treas, Branches. 303 Cunsrxur St. » Philadelphia,” Dpp. ASTOR HOUSE, NE| S1., Boston. 
CUTLER’S POCKET INHALER This as tnesititiednemtatianatde 
| devised in strict compliance with 
AND the Gomants of natusel aoe, ~4 

ete immun ns 
Carbolate of Iodine + Ke “delive.s ary “steam, 
INHALANT. prevents all incrustation and de- 


A cure for Catarrh, Bron- 
chitis, Asthma, and all dis- 
eases of the Throat and 


seven us - 
tion—if (ate in season. It will’ break Ly old at 
once. It is the King of Cough Medicines. A few 
= will correct the most Offensive Breath. 
It may be carried as handily as a penknife, and is guar- 

— to dines nog gd :: that is claimed for it. 
we 8 in truth the “ magical Amu . 
with which or one may bid defiance to helenae Yellow _ 
and all Mi and Infectious diseases. It has been 
par tested in various hospitals and localities in- 
| fected with Malaria, Small Pox, Diphtheria, ete., and of 
the great number of persons, inc luding Physicians and 
Nurses, who used the INHALER as & preventive, not 
one is known to have been attacked with any of the dis- 

eases to which they were exposed. 
| Patented through the agency 

AMERICAN in 1°73, this 
| and more extensive sal 

| a itis approve 
S approved by physicians of every school. and in- 

by the leading medcial Ca of the world, 








of the SCIENTIFIC 
Inhaler has since had a larger 
e than uny Medical Instrument 


ver 400.000 
Sold by Dr sts po FL IF 00. By mail, 1.25. 
ugg MITH & (0. -ROP’ i 


410 Michigan St., Buffalo, N. Y. 


AN OPTICALWOND 





For Pleasure 
and business 


A NEW, original, cheep Lan or projecting and 


= | ng photosraphs, c : 
like + 
ont Wi ay 450 P Pert 3 
extra, OO b; Tae 
BiMaciioyeeey Gistant 











A MAGNIFICENT OFFER. 


1 Silver-Plated Butter Knife, 1 Silver- 
Sugar -—p 6 Silver Steel Tea Spoo ns oo 
some case and Months Su ubscription to 
“HOME GUEST ** the Popular Illustrated Magazine, iy 
all sent ar paid De Ge. in stamps to pay postage, pack- 
ing, &c. De 98 mr. MF 6 Home Guest, 





posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. The in 
vention is epyteehts to ever “vs 
of boiler.and can be readi 
plied, internally or externa! x 
new or old boliers. Licenses grant. 
on Neeral terms to manafac- 


ra Losive BOILER CoO., 
ad 157 Broadway, N.Y. 





turers. 
LAWSON NON-EX 
155 a 


Send for descript 





WATCHMAKERS. 


Before buying, see the Whitcomb Lathe and the Web- 
ster Foot Wheel, made by the AMERICAN AT H 





To find out what 


389 


oor's NEW P BLOWER, 
i) 
IRON REVOLVERS, PERFECTLY BALANCED, 
Has Fewer Parts than any other Blower, 
P.H. & F. M. ROOTS, Manufacturers, 
CONNERBVILLE, IND. 
8 8. TOWNSEND, Gen. Agt..1?Cortland 8t., Dey St., 


, Selling Agts., 22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 


NEw YoRK. 
¢END FOR PRICED CATALOGUE. 


FRET SAW OR BRACKET WOODS, 
IN CHOICE AND RARE VARIETY, 
PFPLANED BHBADY FORM USE. 
ALSO LATEST BOOKS OF DESIGNS. 

GEO, W. READ & CO., 
Manufacturers Mahogany and other Cabinet Woods. 
186 to 200 LEWIS ST., N. Y. 


. rer, ow Es 
Send 7s ex itchburg Acgnatic Te 
Os, 


12 Cros Cross St.. Fite hburg, Mass. 


FOUNDRY PRACTICE. 











350. 





TOOL CO., Waltham, Mass, CATALOGUES F 
PHKENO- 


Sent Free. ts’ Bannon 


NAL is like now. send your address on 
on posta! for back No. as sample. Price 
$2 a year, with Phrenological Head 
as a premium; 20 cents a number. 
FOWLER & WELLS* CO., 
753 Broadway, New York City. 
N.B.—List of book on Fivenstegy, 
Physiognomy, Health, etc. 









Remington Standard Type-Writer. 


provements just 





added double the 
value of the mach- 
ine, and greatly in- 


erease the strong 
lead which it main- 
tains over all com- 
petitors. 


Wyckoff, Seamans 
& Benedict, 
281 & 283 Broadway 
NEW YORK. 


ELECTRICAL WORLD 


An Illustrated 24 Page Weekly devoted te 
ELECTRICITY andits PRACTICAL APPLICATIONS. 
Every one should read It 
who cares to know what is taking place in this active 
field of progress, which offers unequaled attractions 
to Inventers, Mechanics, Chemists, Capitalists, 





tion $3.00 a year. Send $1.00 for four months on 
trial. Address THE ELECTRICAL WORLD, 9 
Murray St., New York. 








A scientific treatise of 451 
of Women, und also on the Diseases of Childre 
Price $2.00. Local General ott 


Agents wanted. one for circulars 





Students, and all bright young men seeking an ad- | 
vantageous start in life. Sample copy free. Subscrip- | 


A DVERTISERS wish to produce a Reliable Book on all 
+4 kinds of Foundry Practice, embodying the resu'ts of 
actual experience in different parts of the world, in Iron 
ay e, Cast, ete.—Steel, Brass, and other work. 


Persons qualified to contribute practical epperengce: - 
| which will be paid for—should address @ office of 
THE IRONMONGER, & Cannon Street, bent on, ©, 


The Editor-in-Chief wi!l arrange the purely literary side 
of the matter, so that those having the requisite kKnow- 
| ledge need not hesitate to apply on acoount of their lack 
| of literary experience. Drawings should be furnished 
where they can be used advantageously. 





Send ‘for New 


SCROLL SAW DESIGNS. Catalogue. 


L. H. RUSSELL, Stratford, Conn. 


SEND FOR LIST OF 


FINISHED PULLEYS, at 4 cts. per pound. 
ROUCH PULLEYS, at 2 !-2 cts. per pound. 
The JOHN T. NOYE MFG. 00., BUFFALO, N. Y. 


SHEPARD’S CELEBRATED 
sso 


Screw Cutting Foot Lathe, 


Foot and Power Lathes, Drill Presses, 
Scrolis, Saw Attachments, Chucks, 
Mandrels, Twist Drills, Dogs, Calipers 
ete. Send for gy 9 of outfits for 
amateurs or Sta A eRS 
. il. SI TtEPA RD, Agent. 
134 E* second St., Cincinnati, 0. 























Painless sure 
Civiale Agency, 160 Pulton &., 


VARICOCELE 


ae 








N, EL LIOTT & SPEARS, Silver Creek, N. Y. 











NICKEL PLATED. WITH TWO 
BITS, ROSEWOOD TRIMMINGS, 


REID'S LIGHTNING BRACE prcintdicienet oe 
$2.75 isic Ganxen oT" 











H. REID 
PHILAD’A. 








THE HARDEN STAR HAND GRENADE 


FIRE EXTINGUISHER 


Puts Out Fire Instantly. 
See editorial notice in ScreNTIFIC AMERI- 
CAN of November 22d, 1884. 

Send for circu'ars. Address 


Harden Hand Grenade Fire Extinguisher Co., 


_ 205 Wabash Ave., Chicago, 
10 Olive r St. Boston, or 
% West Broadway, New York 








BARNES’ 





diliniads _ . TRIAL. oc Weg rhe Vikdpet ain 
an) AAachens “ maded 
HEALTHY MOTHERS AND HEALTHY CHILDREN. Se 
, written in — langu i luable info tio ing the Di 
f n. age ore vented. TMA valuable book 4 or women. & WHISKY HABITS 






with Double 
Chioride of Gold. We 
challenge investiga- 
—. 10,000 Cures, 
The 


ks free 


Lesuie E. Keevey Co. 
DWIGHT, ILL. 


OPIUM == 


FOREIGN PATENTS. 


Their Cost Reduced. 








- Patent Foot and 
Steam Power Machi- 

nery. Complete out- 
fits for Actual Work- 
shop Business. 
Lathes for Wood or 
= Metal Cirvular Saws, 
. Scrool Saws, Formers, 
Mortisers. T enone rs, 
etc., etc. Machines on trial if desired. ae " ive Cata- 
logue and Price Li st Free. c JO BAKNKS, 
No. 1999 Main St., Kockford. fll 











OPTICAL GOODS, 


Tel Field and ae Glasses, M 
. ete. ; also, %, oe 
ng, Drainage, Dairy, and other 


SaNNicR anata eile awecewy 
Deere 


ms 















THOMAS DEY 





PATENTS. 


MESSRS. MUNN & CO., in connection with the pub- 
lication of the Screntiric AMrRIcaN, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors, 

In this line of business they have had thirty-ceght 
years’ experience, and now have »nequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
| United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. A! business 
intrusted to them is done with special care and prompt 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 


tents, etc. 

We aiso send. free af charge. a Synopsis of Foreign 
Patent Laws. showing the cost and method of securing 
patents in all the principa! countries of the worid. 

0., Solicitors of Paten 
MORE & O0-, Dpocsteag. tow Teck F., 





SEBASTIAN, Sa ” €0."8. 
IMPROVED s60 
Screw Cutting Lathe. 


Designed for actual work; no 
thes for wood or metal. 
. Drills, 
»2s,and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 
Catalogues mailed on applica- 
ry 
185 & 187 W, Pearl St., 
Cine nnati, Ohio. 


THE PAYNE AUTOMATIC ENCINE 
Gives more power from same amount 
of fuel and water than any engine 





| 












b 
{ 


\ 


made. and % per cent more power than rated at. All 
engines w waregted. All cinee and styles, 2 to 250 horse 
. Send for rice and e Ad 


P. 0. Box 1207. 


= New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent | 
free of charge to any “te 
MUNN & CO., 361 Broadway, N. Y. | 


ra, N. Y. 











A LOVELY CHRISTMAS GIFT. 


very Christmas we make the little 













* soins a 2 a Christmas Present. This 

we bave something nice and pretty. 

To introduce our in every home 

we will send to any boy or girl free 

ef ch if you will send Que, for 
y Dolls 


Besutiet ti life-like features, 
and blue eyes or ban dash ape arse 
and wardrobe of 32 
t gilt-bound Seeat s pw 
Albam illustrated with birds, 
ferns, scrolls, &c., five Loew + Card 
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BRANCH OFFICE.—Corner © 'F and 7th Streets, 
Washington 


» 





— hy one rey © Holiay Boek ed 
is lire. CO,, Ivoryton, Cons. 
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| # The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer in the way of 4 
large proportion of our inventors patenting their inven- 
tions abroad 

CANADA,—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former inc)vdes the Provinces of Ontario, Quebec, New 
Brunswick, Yova Scotia, British Columbia,and Mani- 
toba. 

The number of our patentees who avail themseives of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas. 
ing. 

ENGLAND.—The new English law, which went into 
torce on Jan. ist. enabies parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotiand, Wales, lreland, and the 
Channe! Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention ts likely to realize as much for the patentee 


|in England as bis United States patent produces for 
| him at hene, and the smail cost now renders tt possible 


for almost every patentee in this country to secure a pa- 
tent in Great Britain, where bis rights are as well prow 
tected as in the United tates. 

OTHER COUNTRIES.—Patents are aso obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Russia, Italy, Spwin (the latter includes Cuba. 
and all the other - panish Colonies), Brazil, British Ludia, 
Australia, and the other British Colonies 

An experience of THIRTY-FIGHT years has enabled 
the publishers of THE SCIENTIFIC AM &KICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper. 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
| of all countries, including the cost for each, and othe 
| information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & (0.,, Editors and Proprietors of Tur Sc1- 
ENTIFIC AMERICAN, cordially invite al] persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to cal! at their 
offices. %1 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mall promptly 
answered. 

Address, MUNN & CO., 
Publishers rm Patent Solicitors, 
861 Broadway, New York. 

Branch Office, oor. 4 ane ith Streets, opposite Patent 

Office Washington, D 
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Advertisements: 


Inside Page, each insertion « « - 75 ceutsa lines 
Back Page, exch insertion - « - $1.00 a line. 


(Abeat eight words to a line.) 


may head advertisements at the same rate 
Pn See . Adver- 

rece fork snug a ee weary 
as Thursday morning 


CRISPIN’S AWL. 











2 awa and three needi¢s of variou 
rend tits the needles and the owe fit the 
ld by a set 
the house. stable, fleid, camp, or on 
‘making immediate repairs, when one use of 
i more than its whole _— it. by mol 
5 cents. Hardware dealers will furnish 
» MILLERS veal Ls COM- 
Chambers =i., New York. 


TELEPHONES. 
The United States Telephone Mfg. Co. 


yis ep cyner of the aad of James 
for sy poking telephon 
‘sapotien 5 tem at patout was the first 


made whe ss Fad a ae gr | 
telephone ; all other tolepho o 








Lage are an in fringe ment 

ts. This Company also owns patents cover- 
ne exchanges. 

this (ompany or 

its authorized licensees are and mak- 

ers, sellers, and users wil! be 

This Company are new prepared to sell Tele- 
" ones the moor improved form 

or to 


The Ueited States Telephone as Co., 
187 BROADWAY NW. Y. 


“DRAWING [2xssucxer: 
INSTRUMENTS. 





id on application to 
MSTOCK, 


eae 2 

















F, Brown’s Patent 


FRICTION 


CLUTCH. 
be tense oe 
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Scientific American. 


BURNHAM’S SELF-ADJUSTING label — VALVE. 





one all others. 


the seat in 
uniform wear orehe 





71 John Street, New 





Rees, Shook & Co.,Pittsbu > 

Gibson & Clark Soe eta into. Seo ely 

Chafer & Becker Cleveland,Ohio. Weir & 
m, Carrigan & Co., & 


ie 





Curtis Pressure R 


FOR STEAM AND was TE a 
Is made ea of Metal. 
Lays Waive i rf ee 
is a lock-up valve. 


“CURTIS “STEAM. TRAP 


Has main valve outside and air valve 
inside. 


CURTIS REGULATOR CO., 
54 Beverly st., Boston, Mass. 


ERICSSON’S 
NEW CALORIC 
PUMPING ENGINE, 
FOR 


Dwellings & Country Seats 
Soabeati' SBSaRGsy safe 
Delamater Iron Works, 
C. H. Delamater & Co., 
Proprietors, 
14, Cortiandt 
ew York, U 


A he 40 Dear’ 
Chicago, 











Street, 
Te Ss Acs 


rn St., 
i 





OGARDUS’ PATENT UNIVERSAL ECCEN- 
TRIC ye or nding Be mes, Ores, Syne, Ola 











Crucib Fi ‘lay vanes, Oil Cake, Feed, , 
Corn and_ Cob, i serene Sn , & % Galta, | Roots, 
’ u 
Ce, pw Ba be by other mills, 
Also for Paints, Printers’ Inks, Paste s fe 
JOHN W. T N, successor to JAMES AR- 
DUS, corner of White and Elm Sts., New York. 
BARREL, KEG, 
Hcgshead, 
AND 
STAVE MACHINERY. 
Over 50 varieties manu- 
factured by 
E. & B. HOLMES, | ana 





Cnamfering, Howeling, and Crozing. BUFFAILA, N. Y. 


es ee ene eee 










Sete to hata’ 
und the 


. BROSB., 
+f Price List “A.” 79 Kilby St., Boston, 














n-conducting Coverings for Steam Pipes, 


in sections 
os Materials— 
ECO 


| St. ge: York. 


Fireproof No 
Ballers. and Ps ts = —— 
Biber finibos ra’ Peat 
Fiber. ilibourd” Pack ng. — 


neler Ch bth it 


=> NOTICE to Users of Steam Pam 
Me We have received Siowing letter in 
to one of our No. 5 “L” (16) 











Steam Jet Pum elevating 1 inch pipe 
of water more t an 50 feet _h 
“ L’ ANSE, MICH., Feb. m4, 1883, 


“VAN DCZEN & Tr, Cincinnati, O.: 

“ Money could not boy the Jet ‘of us 
unless another could be had, 1 would 
not give your No.6“ 1.” fora pump, 

ua! distance to raise. 

. A, Litchfield, Supt. Mich. tate Co. vad 
mops. 


We make Ten ciges of these Put Prices $7 Mo #9 
Capacities 100 to be ph oe yy hour. State 4 4 


wanted and send for 
VAN DUZEN & TIPE, Oincianatt O. 


ROLLSTONE VARIETY LATHE. 
improved. 





Send for cata) 
® MA 


oo. 8 and pune Just what you want toi are 





THE PUSEY & JONES COMPAN 


Builders of all des. 

' cription of machinery 

wood obey manufac 
of Paper. 





SPEAKING TELEPHONES. 


THE AMERICAN BELL TELEPHONE COMP. 


ea ae oe 














se 9) | Best Botler Feeder 
The “" MONITOR. in the world. pate Naventions of Bell, 5 Eaieon, Rerliner, Gray, 
A NEW LIPTING AND KRON- yet ovtaine Range e. Phelps, p and tea. . , 
‘T ECTO obtained. Does “| Desori Sentaon es rwarde on cation. 
LIFTINGINS B. Break under | nee for rivate Line, jal systems 
Sudden Changes of | can be red suthorized 


Also Patent 


EJECTO RS 
Water Blas 


For Conve 
Water and Liauid, 
Patent Otlers, La- 
jentora, ete. 
eal i Tee BARSTAST URNS COMPANY, 
& 94 Liberty St., New York. 














, UGG & RICHARDSON. Manufacturers 
of Patent \\ cod Working Machinery of every descrip- 
tion. Facilities unsu . Bhop formerly ceouyied 
by BR. Bala& io. W , Mass. Send for e. 


NS | 








HWJ0H 
ASBESTOS 


LIQUID PAINTS 
ROOFING. 


Pld hier Building Felt, 





aia ard Betles Coverings, Steam Pack- 
ine. iil Board Nheathings, 
Fire-pioof teations’ t, ae. 


DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 


87 Maiden Lane, New York. 
170 W. 4th St., Phila, 45 Pranklin 8t., Chicago. 











Emerson’ s NewS?” Book of S.A Ws 
eaiatet It A A 


eaders to overeqome 
pee ema Va ws 
tnd fail sdstiene & Ue. (ay, BeBe trict. 


ery e 


H. W. JOHNS MFG CO.,) 


& 
BF 


the validity 
cuit on final hearingin a contested case, and many in- 


tnd final decroes have been obtained on them. 


Al telephones obtained cept f this company, or 
} ned ex rom 

| ita authorized licensees. are infringements, and the 
—— sellers. and users will be proceeded against 
yoo re furnished Sse 

all communications to 

N BELL. TELEPHON 
Milk street, Boston, 


WATER. 
Cities, Towns, and Manufactories 
Supplied by GREEN & SHAW 
PATENT TUBE AND GANG WELL SYSTEM. 
Wu. D. Andrews & Bro. 233 Broadway, N. Y. 


Infringers of above patents will be prosecuted. 


AMERIC 


COMPANY, 
9. ass. 








WIRE ROP 


Address JOHN A. ROEBLING’S SONS, Man’ 





ort ngels 1s ‘and Rope scion ae power 
- an tg ‘or conveying power 
Send for circular. 








New York. 
er long 
| Sqmates SENSE CHAIRS Axo 

stuf, but vod durable, and comfortable. 


CKERS. 
‘ht, trashy 
honest home comf< dis- 


me? : Send stamp for poate to 


we 
Fes SINCL 
For calo by ab ov le. See comnts, N.Y. 


Double Screw, Parallel, Leg Vises. 
tr EAGLE ANVIL WORKS ony, Treuion, Ned 











GRATEFUL—COMFORTING. 
EPPS'S COCOA 
|] 
BREAKFAST. 
“By a thorough know of the natural laws which 
brn care of se ti, brertes fel 
tai with o aay pis epee beverage Bony > 


save us It is tne judicious 
use of Luce Sf diet that's constitution may 
gh ff to resist every 
frvond as. Hundreds of 
rvond us, ready ie i Ey 
weak 
selves & prop- 
foes 


TAS 0; ont Chemists, 
London, England. | * ‘ta 





cd 







utactur-| 85 to S20 pera 


SUPPLIES FROM 


Mills, es 
eed Cutters, 





up, fuel. ns ao Koy FI cond 
en- 


any rere, of water 
above ; at 40 Ib. pres- 
capacity up to. ih and 
capacit: D.. # orse 
3 se ar to 
OTTO CO., fof eireuian N. J. 


WATER MOTOR 


powelé BACKUS WATER 








GASKILL’S STEAM PUMPS, 
N: 
GASKILL’S HIGH DUTY PUMPING ENGINES. 


For public water supply. Manufactured by 
THE HOLLY MFG. (C0O., Lockport, N, Y. 


KORTING UNIVERSAL 









one 
WILL LIFT HOT WATER. 
POSITIVE ACTION GUARANTEED UNDER 
Ss ALL CONDITIONS. 
NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 
OFFICES AND WAREROOMS: 


12th & Mhompecn Sts.| New York, 109 Liberty 
poston, él Oliver Street. 
ugusta, Ga., isa Fonwick St. | Denver, Col., 438 Blake 
Cal., 2 Califor- 
nia Street. Chicago, II1., 204 Lake 8t. 
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HARRIS-CORLISS ENGINE, 
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COLUMBIA BICYCLES 
AND TRICYCLES. 


New Illustrated (36 page) CataJ 
Gescription ‘of these ma: 


THE POPE cre co., 
597 WashingtonSt., Boston, Mass. 













For Power 
For Pumping 


GAS ENGINES. 


Perec. Substantial, Safe, Economical. 
Se nd pg 
gallons 100 feet n with 35 2% feet of gas. 
POWER ‘DEPen MINED BY ACTUAL TEST. 
Call and see them, or for circulars and prices address | 
THE CONTINENTAL GAS ENGINE CO., 
Ne, 231 BROADWAY NEW YORK. 


Ciarkhk’s 
NOISELESS 


RUBBER WHEELS 


SAVE FLOORS. 
SAVE MONEY. 
BEST IN THE WORLD. 


GEO. P. CLARK. 
(ox L.) W indser Locks, Ot. 


The Scientific American. 


THE MOST POPULAR § SCIENTIFIC PAPER 
IN THE WORLD. 


Published Weekly, 68.20 a Year; $1.60 Six Months. 
This unrivaled periodical, now in its fortieth year, 
continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 
Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated; it presents in popu ar 








z | style a descriptive record of the most novel. interesting, 


and important advances in Science, Arts, and Manufac- 
tures. . It shows the ‘of the World in respect to 
cing Machin- 





: ‘Discoveries 1 
. gt | Chemistry, Metallurgy, Beret, Light. Het, Are 


Chemistry, Metallurgy, Electricity, Light, Heat, Archi- , 
tecture, Domestic Economy, Agriculture, Natural His- 
| tory, ete. It abounds with fresh and interesting subjects 
or experiment; furnishes hun- 


, community where it circulates. 

The SCIENTIFIC AMERICAN should bave a place in 
every Dwelling, Shop, Office, School, or Library. Work- 
men, Foremen. Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
‘ Lawyers, Physicians, Clergymep, people in every wulk 
and profession in life, will derive benefit from a regular 
reading of THE SCIENTIFIC AMERICAN. 

Terms for the United States and Canada, $8.20 a year; 
$1.60 six months. Spécimen copies free. Remit by 
Postal Order or Check. 

MUNN & CO., Publishers, 
361 Broadway, New York. 





Scientific American Supplement. 


THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa- 
rate and distinct publication from THe ScrexTrFIc AM- 
ERICAN, but is uniform therewith in size, every number 
containing sixteen large pages. THE ScIeNTIFIC AM- 
ERICAN SUPPLEMENT is published week!y, and includes 
avery widerange of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, A Astronomy, Chemistry, Electricity, 
pref iery- kee Engineering, Steam and Rail- 

way Engineering, Mining, Ship Building, Marine En- 
gineering, Photography, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 


| culture, Domestic Economy, Biography, Medicine, etc 


A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineerihg Works, Mechanisms- 
and Manufactures at home and abroad are represented 


| and described in the SUPPLEMENT. 


Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co., 361 Broadway, N. Y¥., 
SCIENTIFIC AMERICAN. 

To Foreign Subscribers.—Under the facilities of 
the Postal Union. the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
seribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other Buropean States; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted. 
#4, gold, for SCLENTIFIC AMERICAN, one year; $9, gold, 
for both ScTENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 61 Broadway, New York. 
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